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easy to get at your 
Steel Service Center 


“a \ Standardize on AISI 4620 and 4340 and you stand- 
AMERICAN STEEL ardize on fabricating and heat treating processes... 


ef ‘\ Simplify inventory and purchasing... 


IN oo ee ee by cutting production costs right down 
YN the line... 
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You standardize, simplify and save money when 
you use AISI 4620 and 4340...available coast-to- 
coast from Steel Service Centers. For a list of these 
sources write: 


| WAREHOUSE ASS'N. THE INTERNATIONAL NICKEL COMPANY, INc. 


") 67 Wall Street INCO, New York 5, N. Y. 
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Modernization 
for growth and profits 





A SPECIAL REPORT FROM McGRAW-HILL 
TO AMERICAN BUSINESS EXECUTIVES 


As part of this broad McGraw-Hill program, 
Product Engineering 


will present two special reports. 


The first, ‘(WH Y Modernize,’’ will 


will appear in the October 6 issue. 


The second, 


‘‘ HOW to Modernize,’’ 


will appear October 13. 


Watch for this roundup of 


advanced thinking on 
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DESIGNING EQUIPMENT 
MODEL SHOP 











coming 
next week... 


the 
DESIGN issue 


for September 29 


® Three new thermoplastics 
An up-to-the-minute evaluation of 
the latest in tough, rigid thermoplastics 


@ The reserve strength in metal parts 
How to design beyond the yield 
strength of a material. 


e Safeguarding the air supply 
Three methods to give standby protection 
including the use of standby air. 


e Those heavy presses can pay off 
A new way to cost-estimate heavy 
parts and five new applications 


e Vibration isolators with zero stiffness 
They absorb light jabs and stand 
firm against the haymakers. 


e A look at wire inserts 


Design features, diagrams and test results. 
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® Design of experiments (p 34) is an 
ther application of what now amounts 
to a renaissance of mathematics. With 
mmputers to de the heavv work, opera 


tions research, statistical analvsis, and 











o th have been applied in area 
long thought wav bevond meaningful 
nalvsis. For example, two recent papers 
promise a deeper understanding of the 
research, development and manufacturing proc 11 ing ( 
had to date In the IBNI Journal of R ér D Jul "58 you ll find thi 
tart of a method for estimating the man-hour f cttort ft R&D 
ects t better than : 15 An l the Ha vard Bu SS Rev CV Jul 
Aug 5§ u in id t nathematical mod nanufactu ¢ 
npany set up by an ist in which a Il chang 1 consun 
wing ld t 1 cn a} t tart fact t G th lg 
ld lation 5 
®@ Definitions of engineering ence (Ji 28,.p 17 and Aug 25, p 4 
get simpler ind simpler Last weck we ume across a beautv by Admu 
Hvwman Rickover in hearings before the Committee on Astronaut in 
Space Exploration: “When a scient t makes a mistake, he takes an era 
ind erases it: but when an engineer mak 1 mustake he has t \ r it 
iround h n K WhCT¢ l n t L hat t] it l 
@Ihe patents debate (p. >‘ piced by recent report f the Astr 
device for controlling nuclear fusion that may be “economically com 
petitive with nventional power sources.” A radically different “mag 
netic bottl the Astron was invented by Nicholas ¢ Christofilos, the 
ime electrical engineer wh isgested the prin ipl tf the high-energ 
parti le a crat t Un t ft California icntist k in 195 
Dismissed l ink letter then, the idea wa ite cloped in 
pendenth it Brookhaven Ihe AEC generously acknowledged Mh 
Christofil prio1 t paid him $] 100 and enlisted h 1 tance in th 
design. He has now been invit to jon the staff workin 1 tl Astron 
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NEWEST OF THE GARLOCK 2,000 


First A 
in Cup Design 
in 30 Years 


New Garlock TEFLON-Coated Cups Most important, of course, TEFLON-coated cups 





vance 








A I 
are low in cost, only slightly higher thar I 
cups. 
Get full information on this newest membe 
FABRIC -* RUBBER COMPOUND “the Garlock 2.000” two thousand etvk 
4 i < ae)! a’ “s,s . . . vy ‘ J mea tila » yi ‘ 
packings, gaskets, and seals for every need. C 
your local Garlock representative or rite 
Folder 145. You'll find information on other G 
ock products in Sweet’s Product Design Fil 





Other New Garlock TEFLON-Coated Products 


* of 
THIN TEFLON COATING 


- as eee | THIN TEFLON COATING = pu gaer corE 
vtaway shows how TEFLON coating is applied to outer \ 

surface of molded cup by special Garlock process. Coating 

becomes integral part of outer surface. 





This exclusive Garlock development will substan- F 
tially improve the operation of your hydraulic or THIN j 
pneumatic equipment. FABRIC » RUBBER TEFLON : 
TEFLON-coated cups reduce the breakaway torque COMPOUND COATING ; 
required to operate cylinders; reduce running fric- 
tion; will not stick to cylinder walls even after long To reduce friction and reduce downtime at low cost on 
periods of idleness. Completely eliminate ‘‘squeal- ee ceoee beds rant on ee 
ing. All this, of course, 


. 7 coated O-rings. Both have the same exceptional anti-friction 
results in longer life, less 


downtime. 

TEFLON, with its low co- 
efficient of friction and anti- 
sticking characteristics, has 
for many years resisted the 
efforts of manufacturers to 
use it as a coating. The 
very anti-sticking qualities 


that make it desirable, also made it difficult to work 

with. Now Garlock has perfected a technique for A RELOc He. 
coating molded cups with a thin layer of TEFLON. ince 

This coating becomes an integral part of the cup. 


qualities of TEFLON-coated cups. These products are avail- 
able in all the standard sizes. Write for CHEVRON folder 
AD-115; or O-Ring Folder AD-148 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For Prompt Service, contact one of our 30 sales offices 





and warehouses throughout the U. S. and Canada 


Pac king . Ga kets, Oil Se uls, Mechanical Seal » 
Molded an i Extruded Rubbe r Plastic Produ is 
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The CRONAFLEX “second original” in the pic- 
ture has already reproduced over a hundred 
clear, black-line copies. It’s good for hundreds 
more. CRONAFLEX shrugs off kinks and wrin- 
kles, no matter how many times it’s passed 
through a reproduction machine. 


The CRONAFLEX matte surface provides the 
finest pencil and ink acceptance. Lines never 
smudge. They can be drawn—or erased and 
redrawn—on either side of the film. You make 
your coyrections right on the CRONAFLEX; 


&t6.u. 5. pat orf 


Better Things for Better Living . . . through Chemistry 


CIRCLE 52 READER SERVICE CARD 








Cronaflex is durable: 


TRADEMARK 


Same “‘second original’’ makes hundreds of exact copies 


your valuable original drawing remains 
untouched. 


CRONAFLEX Engineering Reproduction 
Films are available in three types: (1) Direct 
Positive Film, (2) Contact Film and (3) Pro- 
jection Film. For more information on this 
revolutionary new line, write: E. 1. du Pont 
de Nemours & Co. (Inc.), Photo Products 
Department, Wilmington 98, Delaware. In 
Canada: Du Pont Company of Canada (1956) 
Limited, Toronto. 

This advertisement was prepared exclusively by Phototypography 
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| DEVELOPMENTs 
__| TO WaTcH... 


Hydraulic fluids for continuous service .. . 


it 550 F, or short-term use to 700 F, have been 7009, is said to be “better than most high-temper 
developed by Dow Corning Corp. These are silicone ture fluids previously available.” ‘The compound does 
fluids, said to show promise as a lubricant base as not, however, have the low-temperature range asso 
well as for work in closed hydraulic systems. They ciated with some of the others. It freezes at minu 
ire still experimental, though, and available in lim 30 F, has a viscosity of 1500 centistokes at 0 | 
ited quantities only. which drops off to less than unity at 500 F. Spon 
Lubricating ability of one new compound, OF -6 taneous ignition temperature is 690 | 


New rubbers will resist cracking . . 


even under extreme conditions of heat, ozone, 10,000 ppm ozone for periods of 200 hr or mor 
and radiation, Goodvear researchers told the ACS Under similar conditions, they reported, butyl and 
Recent tests of “adduct rubbers,” highly-saturated neoprene stocks crack in less than 20 hours 
polybutadienes, have given outstanding results. For Bladder-type stocks formulated from the newer 
instance, they say, even without anti-ozonants, block- materials and suitably vulcanized “appear at least 
loaded, tread-type stocks withstand exposure to equivalent to resin-cured butyl.’ 


Molybdenum that is workable as-cast .. . 


is promised by Oregon Metallurgical Corp, re molybdenum for many shapes which are ent 
ult of recent research on casting techniques for the either too expensive or far too difficult to produce in 
newer metals, some of which are already at the stage this metal—complex heat-resistant components fo 
of commercial application (see p 12). Ductile cast turbojet engines and rockets; and corrosion-resistant 
molybdenum has not yet been converted to finished valves, pumps, and oth ymmponents for petri 
parts; but Oremet believes it will permit use of chemical equipment. 


Thermoelectric power-source development . . . 


potlighted by two experimental devices un now kept from overheating by liquid nitrogen. ‘T 
veiled this month. One by the Nortronics Div of thermoelectric device is tinv enough so that it can b 
Northrop Aircraft; the other by RCA. Both units are incorporated in the same tube that holds the infra 
designed for cooling instruments that must operate sensor, will drop temperature as much as 90 F (fro 
it high ambient temperatures, and both take advan an ambient temperature of 70 F to below freezing 
tage of the temperature differential that is created RCA has dubbed its device a “heat pump,” point 
when an electrical current is imposed on a junction ing up the fact that thermoclecti lements 
f two dissimilar metals. (For information on other serve for heating as well as cooling, depending 
such devices, see PE—July 14, p 8; Aug 11, p 5). the direction in which the current flows. Lil 

Northrop calls its unit a “midget refrigerator,” Northrop unit, RCA’s is on a 

ind hopes to use it to cool infrared detector cells, signed for instrument 


Aging autos and bulging pocketbooks . . . 


spark predictions of a good vear ahead. Sales of only a very small fraction of the cars now on the road 
1958 autos are not expected to be over 4.5 million are less than 3 vears old—a fact pointed up by 
when final figures are in, and purchases of most ap replacement-part sales 
pliances are still at below-1957 levels. But personal Ihe same picture applies to most home ap] 
savings are at anew high, and there is plenty evidence [he experts point out, though, that these fact 
that consumers will fork up the cash if offered prod by no means a guarantee of sale A customer 
ucts they like. At the same time, the fact that auto has waited 3 or 4 vears for a new model can just 
iles have been “depressed” since 1955 means that well wait ARG 
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Rockwell-Standard helped make this 


husky hauler a marvel of maneuverability! 


Powerful enough to handle huge 
payloads ... yet maneuverable 
enough to negotiate the narrow tun- 
nels and close quarters of rugged 
underground mining operations! 
This is the unique combination of 
qualities required in heavy-duty 
mine hauling equipment — qualities 
which the KW-Dart Truck Company 
has built into its new diesel shuttle 


truck illustrated above. 


Timken-Detroit Steering Planetary Axle 





6 


CIRCLE 53 READER SERVICE CARD 


To he lp meet these 
needs, the manufacture: 


Rockwell-Standard—s 





Rockwell-Standard has more ex- 


perience than any other axle manu- 





, ’ ’ 1 
pec facturer in making dependable 
] , : 
planetary-drive axles. By modif planetary-drive axles for every type 
a pair of its standard steering plane of heavy-duty off highway hauling 
, ] = 1_.¢ } } 
tary axles, Rockwell-Standard p ind earth-moving equipment. If you 
a Bh aa , , , 
vided the answe a powerful have a problem involving powe1 


high-torque driving 


four-wheel steering that permit 


truck to “crab” and n 


and out of tight place Ss. 


asse! 


lan 


nbly with ti 


ansmission and propulsion, let 
ts the Rockwell-Standard engineers help 
eu in you. They'll g 


ive you the solution 


, 
at lowest cost. 


TIMKEN 
lw @ SS 


ROCKWELL-STANDARD CORPORATION 


rs AN 
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DEVELOPMENTS 
TO WATCH 


More Budget Squeezing is being Mapped Out .. . 


by the Pentagon. Next vear's budget is being this vear. Both the ‘Treasury Dept. and t 
whipped into shape now, and the military brass arc f Budget are pressuring the Pentagon t 
faced with the problem of how to hold the line of this level, even squeeze it vn closer to th 
xpenditures at a time when costs are climbing $3 billion budget submitted to Con 
It has brought on one of the sharpest appraisa wary lo do so will tah nin chin 
f weaponry since the end of the Korean War. Con throttling back on some of t 
¢ ted $40.S-billion for the Dept of Defens kven | budget m ith 
Here is What to Expect in the Year Ahead 
Manpower. Cuts will be made to trim the total ilreadyv scheduled But gainst 
tive military forces to around 2.5-million by next for the mea \notl f th 
Jul It will mean close to an 80,000-man redu been ordered from Boeing to } yroduct 
mn [his seems relatively sure in spite of Con nto 196] lh vill n t th 2 
‘ ional opposition. In fact, Congress voted mon Chan better f ie Air | 
to ad me 55,000 additional personnel to th nore of the big jet tanh Bocing K¢ 
Armed Forces l'roop-Carrier Aircraft. Cong! t 
IRBM. A selection will be made shortly between t 1 S136.1 llion f ft ’ | 
th Air Force’s Douglas Thor and the Arm f what the An vant But, t 
Cl ler Jupiter Intermediate Range Missiles. Both en to spend the extra money Con t 
in production now, but it costs at least $10¢ Polaris-Armed Submarines. Ni f th 
illion a month to do so lentative plans call f narines have been okaved witl | 
the Air Force to operate three Jupiter squadrons and missiles. Navy will push the program with f 
en Thor units gressional backing, but the Pentagon wants t 
Air Defense Missiles. Both the Armvy’s Western heck rein on the pri t. For one thing, it 
K:lectric-Douglas Nike Hercules and the Air I‘ the missil nbination f 
Boeing-Westinghouse Bomarc, with ranges between n is pumped into tl ¢ 
| ind 2 nil will be kept in production. But Atomic-Powered Aircraft Carriers. On 
th utput will be much lower than what each " ind Nav ked f $35-million to start anot 
e would il but Con turned thun 
B-52 Heavy Bombers. Air Force wants an a ae: t uilit t t 
tional wing f th bomber ¢ th - win rt t 
Aid to Small Business 
has Congressional support, as it proved this t tat 
It made the Small Business Administration ir: Maximum grant s4 
NN it agen It gave the SBA an additional SBA tan that it 
S| m n for it loan program It raised to $350 The law it n make ¢ ts ft t 
the maximum individual loan permitted irch lin ) ! t 
And it gave SBA a brand new kittv of $35-million financing and ition of ! t 
to b passed out in grants—via the States—for am nd @ lopment , Mas al 
ind of search advisory program that’s con nd statistical informat that woul 
dered an aid to small business Dusine 
echnical research can qualify for a grant under he § illion fund ie that ¢ 
the program, but SBA officials guess privately that tel for several vears t R 
the first projects to be approved will be those pro lend help t mall busin t wl 
posed by busin colleges and universities in thi t \s Con t 
neral field of management aids to small busin gl t of ton | 
lhe specifications for a grant are these: only on ev to SBA 
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World-wide ... 


DEVELOPMENTS 
TO WATCH 


Pressureless sintering process ... 


that can produce highdensity powdered metal hit d heated by induction in vacuum. The 
parts is claimed by researchers at Britain’s Atom s are filled ly by feeding the powder to a 
Weapons Research Establishment ulk density of 45 to 5 nd a modified vacuum 
Working with loose bervllium powders, they 
producing a wide range of shapes, “including holloy ( ntered dl ms appears reason 
made on a graphite core,” with densities of 95 t ly goo nd it to improvement. Right 
98%. Even sharp corners can be reproduced, the 1 tolera f about plus or minus 4 in. can be 
report Shapes can be usc irect, or machined, ex 1 4-1] be « ig vlinder. The AWRA 
truded, or rolled to sheet; and parts can be welded researchers d nit, though, that n under the 
Describing the sintering method at the Geneva I conditi new process could not be ex 
Conference on Atomic Energy, they said powder of pected compcte v he gh degree of dimen 
critical particle-size distribution (minus 200 mesh ! ! 


] 


ibout 35 microns) is sintered at 2200 F for 6 hi 


The Soviets are talking big numbers again 


but their claims may be worth study tors | 
Like US scientists, Soviet technologists are investi 
gating the effects of ultrahigh pressures on materials, 
and they've created, by percussion means, pressures 
is great as 5 million atmospheres. At these pres 


sures, many of the phe nomena associated with ultra- 
] 


low temperature PE—Sept 8, p 10) have been 
»bserved W ite! rvstall nl I 


An automatic channel-switcher 


that “translate iudio and visual TV signal 


: ; 
trom one frequency to another without demodulation 
] en developed for tl sritish Broadcasting 
purpose: to provide supplementary cove 
} 
i 


in areas where reception is unsatistacton 


Ihe unit is basically a low power transmitter, 


plified by eliminating demodulation elements, 
t 


} 


miniaturized with transistor loes, however, 


Filter elements at % the cost .. 


of those previou ly used have been develo; 


Measurements, Ltd, Lancashire, Eng. These 


} 


ire plastic filters that place nickel and monel in 


] 


pl 
water meters, and give better service. It was difficult. 
the company says, to perforate the metal sheets in the 
desired hole sizes; and mesh did not prove entirely 
satisfactory as a filter. Furthermore, the metal cor 
roded in some wate 

The company is now standardizing Plastic filter designed for water meters is cheaper, better 


nce TAKE cvi | ( than metal. Impact polystyrene is the filter material 
y 
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GURMany 


900 


For clean, 


crisp, 


tne 


PENCIL 


opaque 


co 


PAL 


drawings- 


Use 


Imported 


SW -ktd44 a 


| 


: 
rR) 
m 
Pe 
> 
ma 
x 


Castell 


“saturated” with graphite of 


more than 99% carbon 


Masters the world over | 


u are a young tive man 


CASTELL is saturat 


rk sn 


You owe it to y 


Call 


stu 


AW.FABER - CASTE! 
NEWARK 3, N. Jd. 


J ) / / ) 
(f- f3 4, (VL ‘7 \ ae KF % f 49 
J (EEA j ‘jf / / Bl da 


Castell in Canada « Write Hughes Owens Co Montreal 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH. 
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What’s happening in SCIENCE 


Assisted solutions : Pager MA briefs . . 


\n unusual solvent effect that might \s they point out, atomic nuclei in Dislocations in metals 
pen the door to new electrochemical the hot Pases Tusion 1S . ied at Oak Ridge National | 
t chniques was highlighted by tw pected to tal place I oving a with the aid of neutron 


NYU chemists at the ACS meeting 


t week 


] 


techniques. Measurement 
ae ’ | modulus and of internal f1 
It has recently been discovered, the. 1 1 spewing extremely sensit t 


noted, that certain alkali metals dis 


th rvstal lattice 


limited solubility in polvethe: 
itives of ethvlenc 
Ihe resulting 
conductiy 


Noble gases 


ghly selective i | neasurimng 
} 1 noting i 


+ 


nm owl 
1) Wil ¢ 


in the dimethyl ether of polyeth] rate cin} ! i. though the 
Vanderbilt | 


one example, potassi 


sodium will not. But 
xlium and pota . ing X 
cum ane’ P&S Gravity-control 


theories can pay 


n how 


idiati 


l’heoretical explanation 
ad veloped; but this alloy 
ettect might prove useful even b I | 
; f ( Hypsometers 


t ympletely understood : , ’ , 
for he \0-word essa I titude 


Measuring temperature 


in the millions 
Creating the mult 
nperature that a 
rmonuclear reaction 
iough. But how de 
iese H-bomb t mperatul 
Surprisingly, it turn out 
her a simple problem, in some « 
The British have found it 
take ad 
ted princip the D 





Looking directly into magnetism 


l‘ransparent ferrit 


I 
| 
I 


ter of compourn 


of magnetism 


phot 
mhguration of iron pow 
aatings sprayed on a magnet’s surface 
Yttrium garnets, however, are oft’ materials that 
' _ y . c 
be permanently magnetized. The new mate New ferromagnetic crystals are transparent, can be permanently 


; ) ) y ty . 
DuPont's Pigments Research magnetized, display magnetic domain patterns, like those at right 
Crystals here are barium compounds 


innot 
lals, synthesized by 
Laboratory, are “hard” magnetic compounds that tak when viewed in polarized light 
permanent magnetization but DuPont has also produced transparent strontium ferrites 
10 PRODUCT ENGINEERING * September 22, 1958 





AES OS OLE RR 


a —. 
Faultless Casters 


Provide many new ways to increase : 


efficiency of mobile equipment 





Faultless 


These five Faultless Caster installa- 

tions are examples of the versatility 

and broad scope of the Faultless 

line. Whether you want to move 

50 pounds of delicate instruments 

or 15 tons of sheet steel, Faultless— 

the “‘Complete Line’’ backed by FREIGHT HANDLING 

Series 900 and 9700 Casters 

enable one man to handle Series 400 Casters are used 6 
complete loading job. Loading —* Ae nae yh th pe ‘ 
time has been cut in half and , otasiaemniinn a oon i 
shipments go out more on a aan 


ao tenth sietams tal 7 
speedily \ Senile tune ai 


nearly three quarters of a century 
of caster-making experience—as- 
sures you the right casters to best 
do the job. 


AUTOMATIC WORK SCAFFOLE 
TOW LINE Series C900 Caster with dua 
ny ¢- a - acting brake which locks / Series 600 Caster with 
wo-level trucks increase both swivel and wheel a V-gr ed wheel elimi 
v | Q groov 
st: gall yg tion—combines stability nates ten handling opera 
furniture as much as 40% mobility and safety for work tions in production as 
scaffolds sembly of refrigerator and 


freezer d 


V-GRO 
EMBLY 


Write 
: . for 
Ask your Distributor! one 


" » aa . 20 PAGE 
Your nearby Faultless Industrial Distributor main- CASTER 


tains a substantial inventory of Faultless Casters CATALOG 
for immediate delivery. He and one of the stra- 
tegically located Faultless Sales Engineers are avail- 
able to work with you on every han- 
dling problem in your plant. Both are 
listed in the phone book Yellow 
Pages, under “‘Casters,’’ beneath the 


Faultless heading. S 


Faultless 
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Better strip 
from metal powders 


A six-vear research program 1 about 
pay off, says E. W. Bliss Co, in 
ynmercial 
ity metal 


uid to produce 


production of high-qual 


strip by a new process. It’s 
metal with 
content, and do it at 


iVIngs of about SO 


stronger 
lower oxvgen 
lirst commer 


I 
Cl 


| application is expected to be in 
copper; but the technique can also be 
ipplied to other metals—aluminum, 
for instance 

In contrast t 
+] 


ri new 


standard methods, 
process starts 
than a 


powde I 


with metal 


powder, rather 


rot The 


inter d. 


cast slab OI 


n 
compacted and 
rolled whil still 


t from the sintering operation 


I 


then can be 


According to Bliss, copper strip 
produced this way averages about 10 
higher in tensil trength for com 
parable elongation than electrolytic 
trip, and oxygen content than 
half as much in some « 

Chemetals Corp, New York Cit 
holds the patents on the process and 
is ready to license its use. Bhi vill 


upph the equipment 


New jobs for calcium 


Calcium scheduled for 
new attention as Beryllium Corp of 
America and Charles 
pa to market it for product use 
Beryllium ¢ orp. will 


metal, using new 


metal is 
Hardy, Inc pre 


produce th 
techniques which 
it sai 


I ithe: 


make it pr ssible to turn out 


complex extruded shapes and 


foils down to 0.005 in. thick, as well 
is rod and sheet materials. Hardy will 
handle national distribution 

Calcium is a reactive metal of th 
ilkaline rth group which also in 
lude strontium ind = barium In 
many sper ts, though, it resembles 


magnesium. It has a 
ifinity for oxygen 


trong enough 
ind other gases to 
1 light-source for 
high-intensity photoflash bulbs and as 


i ‘‘getter” 


rate consideration as 


in electron tubes. Its chem 


ical reactivity suggests possible use as 
for crankcase lubricants 
(A slug of calcium about 1 by 1} in 


might be attached to the 


1 neutralizer 
crankcase to 


12 


neutralize crankcase acids and extend 
life of both the and the 
engine. ) 


lubricant 


Calcium melts at 1560 F and boils 
it 2600 F. It can be cold-worked to a 
tensile strength close to 17,000 psi 
annealed strength is about 7,000 psi 
Electrical resistivity and thermal con 
ductivity are roughly comparable to 
those of magnesium, and calcium is a 
little lighter in weight 


Base 


YOY 


metal in 
small lots, is 
$4.55/lb. Simple extruded shapes can 
be supplied for about $10/lb, though 
close-tolerance 


price of calcium 


purity, in 


sheet is considerably 
$18 to $24 How 
ever, it’s expected these prices can be 


more expensive 


brought down as production increases 


briefs .. . 


New resin finishes will be 
the Big Three’s 1959 cars with longe1 
GM « is switching to new 
icrylic coatings (PE—Sept. 15, p 00 
Chrysler is betting 
and alkyd types 


dolling up 
lasting gloss. 


while 


mm ¢€ POX 


At Chrysler, the claim is “up to 
twice the durability and fade resist 
ince” of previous coatings, and ability 


to take 


ige service before anything more 


“as long as two years in ave! 
than 
a wash is required.” 


I'he Chrysler primer and top coats 





are both Primers are 
based; while top-coat enamels are 
ilkyds, but have coconut oil in place 


new Cpoxy- 


of soya or linseed compounds, and 
two to three 
is in earlier 


times as much melamin 


formulation 


Polypropylene plastic “in market cd 


velopment quantities” will soon be 
wailable from a new source: Enjay 
Co (Standard Oil of NJ. subsidiary 


Already yuntry by 
two companies (see below and PI 

Aug. 11, p 12 
duced and sold under a dual 
ment: Enjay will be pr 
and market t 
sales organization, but will al 
Chemical with the 
material for resale. (For a full-scale re 
port on this new 


marketed in thi 


the plastic is to be pro 
irrange- 
producer 
ie plastic through its 


Wary 


own 
supply Spencer 
slact ( ty t} 


WO ¢ i 


ind 


pla { 
coming Sept LY uk 


ers, See 


Substantial price reductions are posted 
by several plastic and resin producers 
in a frank effort to spur development 
of new uses. Among recent cuts 
Th 
d ie i i) 
by Hercules, to a base price of 49¢ 
Epoxy resins, dropped 5 to 6¢ a Ib 


Polypropylene, reduce 


to the range of 534¢ for solid resins, 


62¢ for liquid, by Shell Chemical 
Corp 

Silicone rubber,  solvent-resistant 
type, down $2 to $3 a Ib t $22 in 
1000-Ib lots for Dow Corning’s Silas 
tic LS-53 ARG 





Ti and Zr 
at half the cost 


Cast 


valve parts, and complex impellers 


titanium and zirconium 
like the one pictured here can be 


produced at considerably lower 
cost than has previously been pos 
Metallurgical 


Recent im- 


ible, says Oregon 
Albany, Ore 
provements in casting techniques 
permit substantial cost reductions 


50% or more in the larger sizes 


Corp, 


in such items as diaphragm, pat- 
tern Y, and glove valves. Oremet 
is ready to produce them commer 
cially; is also working on other 
techniques for fabricating these 
metals. 








New casting techniques permit substan- 
tial reductions in titanium and 
zirconium parts like this 5-in. centrifugal- 
pump impeller. Oregon 


is making them 


cost of 


Metallurgical 
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modern greases are not always compatible... 








... thats why its 
important to assure 


complete 
flush wi 


Subritlushs 


exclusive feature of 


U.S. MOTORS 
rreases have different chemical bases f U.S. Mot tant. With t 


sodium, calcium, barium, and othe: 


es which your people can’t be expected t plet 
k ft. Some of these greases will not I! There I 
vith others. Because certain chen 
react with each other, mix 
change its characteristics and be 
ne unsuitable for bearing lubrication. That 
why U.S. LusrirLusH—an exclusive feature U.S. Evs ; 
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when strip-outs 








cause re-do’s! 


lake any operation where assemblers must match-up 
tapped holes, avoid cross-threading, and drive machine 
crews into place—and you could be sitting on dynamite 

“When strip-outs occur (and they will), work stops or 
the piece must be removed from the line. The hole must 
be enlarged, re-tapped, a larger screw used, and you 
know what this means to employees working under a 
bonus plan 

“Or take the case 
Kk. G. LAYER, ENGINEERING 
RAND SYSTEMS DIVISION IN TONAWANDA, N. 


of our Portagraph units,”’ says MR 
SUPERVISOR AT REMINGTON 
“Here, 


=> PARKER-KALON 
all kinds, specif Self-tapping Screws 


PARKER-KALON DIVISION, General American Transportatic 


14 CIRCLE 57 READER SERVICE CARD 


mounted, assemblers had to 
hold nuts in place under a steel sheet while screws were 
driven down from above. Get on the receiving end of 
bitter complaints about cut and bruised fingers, and you 
start looking for a better solution in a hurry.” 

The solution to both problems was simple. When 
Remington Rand switched to PARKER-KALON SELF- 
TAPPING SCREWS, these labor grievances quickly disap 
peared. If you'd like advice on proper types of fasteners 
for your product, a Parker-Kalon Field Engineer will be 
glad to be of assistance. 


where plastic sockets are 





n Corporation, Clifton, New Jersey 
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CERAMICS 


This is an unretouched photo of a broken 3” thick section This is an unretouched photo of a broken 3” thick section 
of Coors high alumina ceramic, formed by the Isostatic of high alumina ceramic, formed by the conventional 
Process. It fractured smoothly and shows a completely wet process. It clearly shows typical voids and hidden 
homogeneous structure. There are obviously no voids or stress patterns inherent in all conventionally made, wet 
hidden stresses to cause failure. process ceramic parts. 





COORS TECHNIQUE PRODUCES UNIFORM P-, 
WITH NO HIDDEN VOIDS OR INTERNAL STRI 


~~ 


Design uncertainties of ceramic hydraulic pressure. An accurate inside fore it is formed, the machined blank 
strength and unformity are completely contour can be formed by pressing the go directly into the high temperat 
eliminated by the use of Coors Alumina powder around a metal arbor. The uni-_ kilns. Unpredictable drying nec ry 
Ceramics formed by the /sostatic Pro- form pressure from all directions pro- in wet processes is thus el 
cess". There are no variations in proper- vides uniform compactness and com- With Coors Alumina Cer 
ties between one ceramic part and plete homogeneity The final outside made by the /sostatic Pr 

other This is the only ceramic torm- shape isformed by machining the blanks pineer can act irately de 

technique that can guarantee uni- In a wet process, the ceramic parts, chanical and electrical 
formity between ceramic parts once formed, must be dried. This drying impossibility with any ord 

Outside of the spark pl ie field, action causes hidden stresses to deve loy ods of forming ceran I é 
Coors has | yneered in isostatically And finally, the volume oc: ipied by mechanical and electr i] | 
forming high alumina ceramics. In this the water is replaced by air, forming send the coupon below. Part ' 
forming technique, blanks are initially hidden voids and weak spots design will be furnished at nor al ¢ 
produced by pressing dry, unfired Since the powdered ceramic material *Coors Porcelain ¢ 
powder in a rubber mold under high used in the /sostatic Process is dry be- } wim ta, 


COORS PORCELAIN CO., 098 9th St., Golden, Colo 


Please send me detoiled Bulletin 1055-A on Coors High Strength 
Cc OOo Be ion PO ce € E [ A 2 Pog Alumina Ceramics and Coors manufacturing facilities 


Name .ieseeeceeees eniniapeseesenes a Tithe 
COMPANY ee 
Manufacturers of High Strength Alumina Ceromics AEP ORBrqrrcececcsesererecerceee cncccteccccocsooses : 
GOLDEN, COLORADO Ci ...esceusscccscsvecccoeneccsccsnoseces —————— 


Please refer to our 12-page catalog in Sweet's Product Design File 























New program timer features complete adjustability 


In many applications, a timer has a 
“standard” job to do throughout its 
expected life, never requiring a change 
of timing sequence. But in many others, 
it’s desirable to be able to change the 
timing sequence and the intervals mak- 
ing up the sequence in acomplete cycle. 


The new Cramer Type 511 and Type 
521 Cycling Timers fill the bill for a 
unit combining high accuracy with 
complete field adjustability of as many 
as eight individual timed intervals. 
Although these timers can be supplied 
with preset cams to fit the needs of a 
present application, the added feature 
of adjustability makes them the ideal 
choice where the timing sequence may 
later be changed. 


Operation 


Applying power through an external 
sustained contact starts the timer, which 
continues to cycle until the control con- 
tact is broken. Full cycle time its the 
total time range of the timer specified, 
and may be selected from a large num- 
ber of available ranges. If desired, the 
timer can be wired to perform one 
cycle and stop. 


At the start of each cycle, the snap-act- 
ing SPDT load switches are in the ini- 
tial positions specified (or established 
through adjustment) by the user. As 


the cycle progresses, each load switch 
is transferred by its operating cam to 
open or close its connected circuit at 
the required time and for the required 
duration. 


Timing Cam Adjustment 


Each SPDT switch is operated by a 
double cam, one section to close the 
switch to one contact, the other to 
close it to the opposite contact. Depend 
ing on circuit wiring, either of these 
actions can “make” or “break” the 
load circuit. Each section of each cam 
is independently adjustable through a 
full 180°, without disturbing any othe 
cam setting, by means of a small span- 
ner wrench furnished with the unit 
Adjustment is indicated on a dial which 
is marked in percent of total cycle 
time, permitting accurate selection of 
the desired “make” and “break”’ points 
for each load switch. 


Features 
TIME RANGES From 1 cycle in 6 second 


to | cycle in 48 hours 


LOAD CIRCUITS From | to 3 (Type S511) 
or from 4 to 8 (Type 521), each cor 

trolled by a totally-enclosed quick-mak 

quick-break SPDT switch rated for 20 
amperes at 125 or 250 volts AC (nor 

nductive ) 





a 


A 


Field-Adjustable Program Timer Type 521 


OPERATING TIME Minimum operating 
time for each circuit is approximately 
1/30 of total cycle time. 


ACCURACY 


one circuit, 1! 
2 


cults, 35 
MOTOR — Cramer high-torque synchro- 
nous, for 115 and 230 volts, 25, 50 and 60 
cycles. Motors for operation on DC or at 
other frequencies are available in limited 


time ranges. 


At operating point of any 
between any two cir- 


For detailed information and complete 
specifications, write Cramer Controls 
Corporation, Box 7, Centerbrook, Conn. 


THREE MORE WAYS TO SOLVE YOUR TIMING PROBLEMS 


We J, 








VARIABLE-CYCLE PULSE TIMER TYPE 650 
Makes or breaks an electrical circuit for 
a fixed period or “pulse” of 42 second to 
122 hours, at continuously repeated in- 
tervals that are adjustable from 4 second 
to 24 hours. By choice of load connection, 
control can be based either on the fixed 
pulse time or on the adjustable interval 
between pulses. Cycling period can easily 
be changed during operation 





ADJUSTABLE PERCENTAGE TIMER 


Makes or breaks an electrical circuit for 


a variable percentage of a basic fixed cycle 


TYPE 610 


time. Desired percentage of total cycle 
time, for ON or OFF control of the timed 
device, is adjustable from 4 to 96 in 


steps of 1%. Total cycle-time ranges from 
15 seconds to 24 hours. Internal connec 
tions can easily be arranged so that the 
load circuit is either closed or open for 


the indicated percentage of the full cycle. 


CYCLING TIMER TYPE 571 
Provides reliable and inexpensive control 
of repetitive switching for built-in appli- 
cations. One through four poles, SPST or 
SPDT open-blade switches with contacts 
rated at 30 amperes, each controlled by a 
timing cam specially cut to user’s require- 
ments. 18 standard speeds from | rpm to 
¥s rpd, plus many special time ranges. 


CRAMER CONTROLS 
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CORPORATION 


Box 7, Centerbrook, Connecticut 
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Please refer to our 12-poge cotalog in Sweet's Product Design File 






































When you need steel fasteners that 
look their very best, order Beth- 
lehem electroplated fasteners. 

Bethlehem bright-zinc-plated 
fasteners enhance the appearance 
of bolting applications because they 
have a smooth finish that is shiny 
and rich-looking. They meet ASTM 
Specifications A-164-55 RS, LS, 
and GS, and can be produced with 
definite classes of thread fit in all 
sizes up to a length of about 30 in. 

Bethlehem cadmium-plated fas- 
teners are also available, made to 
ASTM Specifications A 165-TS, 
OS, and NS. Type TS is the most 
popular thickness. 

Where conditions call for in- 
creased resistance to certain types 
of corrosion, we have the facilities 
to passivate electroplated fasteners 
by means of a dichromate dip, or 
by using surface conversion coat- 
ings, such as iridite and cronak. 

Regardless of the styles or quan- 
tities you need, just say the word, 
and we’ll have a representative 
call to tell you more about electro- 
plated fasteners. 





(/ 
"Ny 
"Ny 
"eg 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation gETH EHEM 


BETHLEHEM STEEL (iu 











NWATIONALZL SCENE 








Designers who look to Nylon look t0o WAATEONWAEL first 


For fabricated parts — or for extruded 
strip, rod, tubing or special shapes 


National 


source of 


you'll find a dependable 
Nylon 


molds and time delays may favor 
the delivery of 100° 


primary Costly 


usable parts 
National Nylon 


your production 


fabricated from 
and timed to 


needs 





In many cases, fabricated parts 
from standard or special extruded 
shapes give you more design freedom 
at no greater unit cost. Buying from 
the source makes this possible. Be 
fore you “‘freeze”’ 
talk with your National Sales Rep 


resentative 


Check him, also, for your other 


a molded design, 


basic materials needs— PHENOLITE® 
Laminated Plastic, Vulcanized Fibre, 
PHENOLITE Many 


grades from the more than 100 avail 


Copper-clad. 
able—including Nylon rod—are “‘in 
stock”’ for immediate shipment. For 
Nylon sizes, grades and properties, 
write Dept. H-9 for our Technical 
Data Folder. 


M Ny T b D9 c A 


in Canada: NATIONAL FIBRE CO. OF CANADA, LTD., Toronto 3, Ont 


® NATIONAL wwtcaANnizED FIBRE co. 
» 
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I flew into Moscow in a TU-104, at 500 to 600 mph 
and 30,000 to 35,000 ft altitude. This is the fastest, 
most uptodate passenger transport in regular service, 
and the Russians are reportedly planning to sell it 

Seats are commodious and comfortable (2 on left, 
3 on right), there are Persian rugs in the aisle, th 
interior is clean and open. The reading light is built 
into the seat ahead and looks like an automobile ash 
receiver inverted. Walls are trimmed with occasional 
pillars with bronze caps and there are plated-tubing 
parcel carriers above. 

But the quiver you feel when a DC-7 hits a cloud 
becomes a solid slam in a TU-104, as if vou had 
walked into a barn door in the dark. It’s noisy; there 
ire no air vents, no stewardess-summoning button 
The reading light is neither directable nor efficient 
Each seat has an oxvgen mask built into the lower 
back; I wish I’d used mine because the cold I picked 
up before I started was driven into my ears so | 
could scarcely hear for days—the cabin was under 
pressured 

I’m reminded of these things by an article in “Th. 
\eroplane” (London) for May 20, that discusses the 
barriers to effective East-West trade in capital good 
The author points out the immense difficulties in 
distance, in language, in writing, in methods of doing 
business, and in ideology if we raise the business curt 
tain. It’s one thing to trade foodstuffs and timber 
they're relatively simple. But highly technical goods 

like airplanes, machine tools, instruments—are 
something else again, particularly when you consider 
that the USSR and the West have been living sepa 
rate lives for 40 vears. 

There’s the problem of conveving information 
not just an instruction manual, but the details an 





September 22, 1958 


ngineer wants to know Th | have t ve factory 
visits, test data and design data available, proof that 


the object met all safety and performar 
ments in the country to which it would go. Yet. be 


tween Russian and non-Russian, even ord 

versation is difficult, technical con ition al t 
impossible. Even the most competent inter t 
fall down in this area. Two interpreter n 


dent specialist at the plant, accompan 
visits, and both were frequently at a 
in a general technical discussion 


In wav of life and wav of think 


ommon ground, so there are endl for 
trouble there to Can ue imagine \\ 
chaser having the run of a Russian int 
ble to explain why we want ttain ¢ t il ar 
rangements. less n predictable lif F n over 
haul ) pt an t a } 
; ot aT fact 
itrols? Th tunit t 
del tanding inl ll ju tt 
Ar ll mportant that I 
neers in the buving intrv bel t 
700d We'd hav no ft ib] ellir th LUSSR 
buses, locomotive household ippl in 
nachine ind { in tl 
pie ot oul Th l | the im iso iv 
I able to s¢ 1 r compet igain 
narkets. But go into the area in which t USSR 
followed an orginal path of development 
ft, rocket electron equipm nt iuton 
hine tool nd all the problems are th 
Kipling wasn’t perpetuall ight wil 
Last Icast. and W t W t,and1 t twain 
n . ; But h rey 


a iA —— 
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Take a new look at 


TITAN TUM 





Tough to fabricate? Not today. With 
Mallory-Sharon’s strict quality control 
and continuous research, titanium 
becomes a metal of uniform quality and 
predictable characteristics. It’s being 
successfully machined, welded, formed 
to exacting specifications ...in both 
aircraft and commercial applications. 

Check the examples shown here... 
then contact us for technical data or 


assistance on your specific application. 


For Machinability— /1mprovements in the 
chemistry of titanium nou permit it to be 
machined as readily as stainless steel 
Mallory-Sharon guarantees a maximum of 
0.1% carbon—an element that causes 
machining difficulties if present in higher 
proportions 





























‘ A 

For Weldability— Commercially pure For Formability— Titanium sheet as For Technical Data— Technical brochures 
titanium and some titanium alloys can stretch-formed for jet engine pod. Since are available through Mallory-Sharon 
be arc welded with good results, pro Mallory-Sharon titanium is certified in on machining, welding and forming of 
vided weld area is protected from con a definite strength range, spring-back is titanium. Write us for literature on the 
tamination by the surrounding atmos- predictable and allowed for in dies process in which you are interested. Our 
Phere. Other satisfactory methods Fabricators report very low scrap loss strong Service Engineering group ts avatl- 
include spot, seam and flash welding with uniform strength material able toassist you on specific applications 


MALLORY Ms SHARON 


MALLORY-SHARON METALS CORPORATION +: NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium ¢ Special Metals 


\ 
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THE ENGINEERING WEEK 


British Slash Weight, Size can be tolerated, and tra 


julpmel in operat without 


rower temperature limit 


of Aviation Equipment Weight advantages of th t 


when compared with air cooling 

FARNBOROUGH, ENG.—Reductions in airliner project. In such aircraft, adia ult from the thin. analidic 
size and weight of airborne electronic _ batic compression of air gives ambient and lighter circulating hardy 
equipment—tesulting from the trend temperatures around 300F, making it Pumping losses are al low 
to transistors—highlighted the annual impractical to use air as a heat trans 1 few per cent” of the circuit 
aircraft and equipment display here. porter or low temperature heat sink loading 
However, use of transistors in product But the liquid-cooled system is said 
design is still behind US because to have important advantages even OTHER SHOWPIECES 
wailability of transistors doesn’t match with subsonic aircraft. e Pneumat lidew 
the demand Components are closely mounted floating lating ball t 

e Electronic amplifier from Stand- either side of a ducted aluminum lead , ng preloa : 
rd Telephones and Cables Ltd is sheet that forms part of the closed featured in a 3-dimen yal, ta 
less than 4 the weight of its tube liquid-coolant circuit. This sheet is trolled inspection machin 
counterpart and consumes 1/20 the rigid enough to act as a chassis and Royal Radar Esta hment \{ 
power. Airborne teleprinter equipment can easily be bent into U- or S$ hape  uring-head st f t 
which receives and prints continuous for containment purposes. In super ntrolled to f , 
weather reports at 100 words a min- sonic installations a sealed evlindrical f the nponent | 
ute weighs 45 lb and consumes 1.5 container is mounted in a Dewar tional error 1 , t of 
watts. It is currently in experimental type flask. Coolant is passed through tvlus, w | \ f 
use by BOAC. The same company 1 heat exchanger to slightly preheat mponent t 
emphasized the importance of tran- the fuel nt ht 
sistors in an extremely accurate radio High heat-transfer characteristics e New iliari 
iltimeter for the blind landing systems stem from ability to tailor the cooling veight air-operated hoist for ¢ 
now under development in Britain. duct matrix to suit areas of different pow h nt t ha 
The instrument reads height to with- heat loading in the chassis. The need acitv of 440 Ib f veight of 
in 12 in. to obtain thermal segregation of “‘hot + I Unit h ine-t 

e An overspeed and engine-rotation components by space separation 1 Ip] it 4 from th ft 
indicator, claimed to be the first item largely removed; resulting proximity — turbin Maximum through 
of airborne control equipment to be of coolant to heat sources leads to 16 nd Direct ft 
fully transistorized, was introduced by compactness and flexibility of the cit i] tricall nerated 
Pye Ltd. The unit, which uses potted suit lavout. Higher thermal loading e New t light f 


components and printed circuits, was 
developed for the Rolls Rovce Con 
way bypass engine. It gives a flashing 





1 
light indication; only moving part is 


1 small, engine-mounted tacho-gen 


erator 
®@ Electrical highlights at the show 
ncluded a brushless altenator that 


has silicon rectifiers rotating with the 
shaft. Rectifiers feed d-c excitation 
urrent to the main alternating field 


from a built-in exciter. The oil-cooled 
ilternator is continuously rated at 40 


kva tor power factors between 0.75 


ind 1 and weighs only 87 Ib. The unit 


na phase tar connect 


120 ' Its. 400 CDs. 


I 


n per 





ADVANCE IN LIQUID COOLING 


N : See tec’ , Turbo tugboat for airliners 
ew iquiad cooing technique TO! 

; ' . : Powered by a 240-bhp gas turbine engine, tt 5-ton vehicle can be pled t 
uirborne electronic quipment, fea m —_— _ \ 

2 1 Rad blisl landing gear of a big jet airliner (here the Boeing 707 jet Stra ve whi 

— he Royal Rada SE rollers at rear of the tug rotate the aircraft's wheel: ing the plar weight 
' were laime » | rior te ef ' 
nent, were claimed to be suUpe>;rior t traction. Only 49 in high, the tug easily drives beneath wings of moder < 
ther cooling systems on a weight and Turbo-tug,”” developed by Napcoo Industries Inc, Minneapolis, also contains a 
pump-l id basis [his advance was Boeing gas turbine, rated at 210 air hp, which has a single-stage centrifugal « 


required for the British supersonic 


to supply air for starting jet engines 
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HOW TO BEND 


BARS and TUBING 








HOW TO BEND... 
OFF CENTER EYES 
se, |/ 
= = 0 
rw - x Insert bor stock be- 


\S coe” 4 tween Locking Pin and 


Radius Pin of desired 
size 


we 2 


(( 2, Os Set Forming Roller 

SS “7a 4 against material and 

: / advance Operating 
Arm. 


Complete operation 
with one steady move- 
ment. 





HOW TO BEND... ) 


t 


TUBING 


Clamp tube. Insert Fol- 
a: low Block between ma- 
terial and Forming 
Roller 


4 2) 
wn — Advance Operating 


4 Arm until it strikes 
Angle Stop 


~ \\ Remove Follow Block, 
+ 
a 


release clamp ond re- 
move tube. 








ee, i 


~~ & 8 
a ee 


— | 


DI-ACRO 
BENDER 


Complete details on forming rods and tubing with 
standard accessories as well as tips and technical 
data on angle, channel and other materials will be 
found in “It's Easy to Bend", a 32 page summary of 
Di-Acro Benders ond bending. A copy is yours 
free of charge 





Consult the yellow pages of your phone book for | 
the name of your nearest Di-Acro distributor or | 
write LT 
pronounced cie-ack-ro One®) 
e cro 
po 
PRECISION 


O’NEIL-IRWIN MFG. CO. Uae 


333 8th Ave., Lake City, Minn. MACHINES 
z Eee 
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has a magnesium base alloved with 
ilver, rare earth metals and zircon 
ium The makers, J. Stone & Co, 


Depthford, London, have named this 
alloy family MSR, 


ind claim it offers 


proof str previously ivailable 
only with aluminum-base alloys. Prop 
erties require a 2-stage heat treatment 


0.1 otfset vield stress 1 between 
20,000-22,000 psi. Ultimate tensile 
strength i 0,000 psi with 2-4 

elongation. Density is 1 oz/cu in 


Creep resistance said to be good at 
400F and « nparable te 
rare earth alloy 


@ The ‘T'vne 


ibove this temp 
model Shaft Turb En 
Rolls Re to have 


consumption of any 


cine, claime¢ 


lowest = fu 


known aircraft power plant, has high 
compression ratio of 13:1. For thermo 
dynamic reasons it most probably has 
high gas ter iperature as well, though 
this is not disclosed The air-cooled 


blades have proved reliable in lower 
ing metal temperatures, and a good 
over-all life in commercial service is 
predicted. ‘The engine develops 5235 
bhp, weighs 2000 lb and cruises with 
a fuel consumption of 0.38 Ib per shp 
per hour. This is better than any pis- 
matches con 
sumption of good diesels for a thirtieth 
of the 


ton-engined type and 
weight 


SANTA MONICA 


CALI Lear, Inc., 
manutacturer of aircraft instrumenta 
tion and flight control equipment has 
innounced a plan to provide 


nina 


turized automatic flight equipment for 
private and business plane use He 
said that this will be necessary if the 


proposals now under consideration by 


the Civil Aeronautics Board are passed 


Sonic Vibrating Filter 
Requires Less Power 


Bonn—F eat fan 
, ’ 
id or vi iateria th f 
+ 
! l 
ict } \ 
l i t ill I 
1} 
t 
} ( 
. rn 
ri Tr) + + 
Dri ! 
high fh non th LZ i i 
} } 
1] 














which would require such planes to 
ry equipment quivaient t that 
d bv the : } e1 
~~" aii 
ttom of th t i I 
7 ] ] } 9 , 
trong it i | 1 I ment \ 
I 
| | large th ig tl l 
] } 
i ICKeG | inl l ( 
} t n ft f 
l t 1 th id or t l 
Depending n t t 
iting hea hav ec \ 
iu rf tl np harm 








‘ 


PRODUCT ENGINEERING * September 22, 1958 














efhciency for any 
Che mult 
ple head drive also permits the use of 


vibrations, greate1 
screen size used is claimed 
finer screens up to 400 mesh is pos 
sible 

Built by Rhewum, Remscheid, 
Germany, the filters are distributed by 
United Specialties Co. of Illinois, 9705 
Cottage Grove Ave., Chicago 28, II] 


lron Powder Parts 
Have Steel Composition 


loLtepo—An iron powder that pro 
vides 4600-steel strength levels with 
ymmpositions typi il of such allovs 
ind vet is soft en ugh to permit 
briqu¢ tting at normal pressures is ex 


wes ; 
ected to extend the field of applica 


tion of metal powder part Gr iphite 


idditions of ] to the powder before 
pressing provides 40-50,000 psi ulti 
mate strength: 0.4 to 0.5 mixtures 
provide 100,000 psi: 150-180.000 psi 
levels are also possible ill with a 
ingle pressing and sintering and with 
tvpical DOW metal] density ley 
el 
R \ na yg ni SCa 
1 the manutfact ibility t 
xactly it lemistrv an 
t t th l ike tne icv ) 
} pert ( ib 
| higher than th ling 
\« | t l now 
( t R St C 
NI | D 


6-State Science Money 
Goes rae to R&D 


WASHIN' ron—lIn irveved 
t Na nal § ! ition 
t rn that 
if il t it d 1 
] t < $57 ! i 
h ink it 
( tained in nmary ort 
» tif Act ( n Six State Gor 
] th u ed th 
Calhtornia, Connect it, Ne 
Nex Ne y k. Nort Carolin 
\W li l 
I] >¢ n 1 Tre] ted th 
tot it for a ient t tie 
nts appro ately 2 f total 
dit by the st f ill pu 
Some $15 m m wa yntril 
rt the ted il iment S4 
f I th tate ninent 
th 5 n ft 
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HERE’S HOW A MILFORD RIVETER 
CUTS PRODUCTION COSTS, 
SPEEDS ASSEMBLY AUTOMATICALLY! 






The operator places the parts 
over the roll set plunger. A tubu- 
lar rivet has dropped from the 
feed rails into the jaws. 










the rivet down to the work. 


The rivet contacts the roll set 
——— The spring-loaded 
plunger recedes, guiding the rivet 
through the assembly where it is 
clinched on the underside. 






The floor-mounted Riveter shown here is only 
one of a full line of automatic riveters by Milford. 
Bench or floor models . . . single or multiple 
spindle . . . manual or automatic operation, the 
Milford Riveter line is designed to solve your 
toughest assembly problems, can be adapted 
to your particular operation. 


mF -l- Slo a 


For a complete line of tubular rivets .. . 
for fast, trouble-free assembly .. . 
look to Milford! 


THE MILFORD RIVET 


& MACHINE CoO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF 
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Capital Spending by Manufacturers othe thi 
on the Rise—Finally goods manufacta 


ducers are scheudling 
million declin« 


Both 


\V ASHINGTON 


_ 


STOUDS pl in 
expenditure : i 


1 reasc 
On the basis of the survey, t . 
@ Primat 


ind he cutl p spending no 

I { nal 1! billion th ve 

nen ft capital spending su rid While the I l S] ling } ; 

Wa : i. -_ «i :' a ” vet 4 P ev e Machiner\ 
p thei 

million th 


$33 milli 


Army QM Engineers Design 
“Shoot-the-Chute” 


Table of Spending 


Expenditures for new plant and equipment 
by quarters, seasonally adjusted annual rates 
Billions of Dollars in 1957 
July-Sept Oct.-Dec 
Manufacturing 16.37 15.27 
Durable Goods 8.23 7.57 
Non-durable Goods 14 
Mining 24 
Railroad 54 
Non-rail Trans 
Public utilities 
Commercial, etc. (W 
Total 
W) includes trade 


tion and construct 


Manufacturing 

Durable Good 57 

Non-durable Good 5.96 
Mining 92 
Railroad 77 
Non-rail transportation 1 
Public utilities 5.97 
Commercial, etc 9 


Total 30 


1 Estimates are based on anticipated 
penditures reported by business in late 
and August 1958 

(2)—Includes trade, service, finance. and 


munications 
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to put ala S84 In your 


POWER 
DRIVES 


Plus performance, dependability, econ- 
omy...these are the extras you want in 
your designs. But if specifying power 
drive equipment, how can you be sure 
that you're getting plus values? 


One sure way is to consult your CHAIN 
Belt Man. Have him demonstrate the three 
important plus advantages you get with 


CHAIN Belt: 


1. Plus Value in Product. Whether it’s 
chain, sprocket, bearing, coupling, 
take-up, the built-in p/vs quality of 
CHAIN Belt products puts plus value 
in your equipment. 


Plus Value in Application Assistance. 
Your CHAIN Belt Man has the know- 
how to help you select the right com- 
ponent that assures plus performance 
at lowest over-all cost. Because he has 
a complete line, he can recommend, 
without prejudice, the right choice for 
your design. 


Plus Value in Service. From your 
CHAIN Belt Man in the field to the 
engineering and manufacturing de- 
partments in our plants, plus service is 
yours to command. In application, 
product specification assistance, de- 
liveries that meet your schedules, 


CHAIN Belt has no equal. 


For the story of the p/us values in CHAIN 
Belt power drive equipment, turn the page. 


CHAIN sex rs 


QUICKENS THE PACE OF PROGRESS 
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the values in... 


REX ROLLER CHAIN 


Che quality of any roller chain can be determined by two factors...its ability to 
resist wear and fatigue! A chain designed and manufactured to have a longer 
normal wear life and greater fatigue resistance is a plus quality chain. CHAIN 
Belt’s quality in design... manufacture...control...gives you this plus ability to 
resist wear and fatigue. Here are two of the many important differences that 
make Rex Roller Chain so superior: 


! | ! { ! ! { 


_ 
= _— 


= 
a PPP y | ees 
————S Se OS 


——— 





























} 
| 


PITC 4 TPT eT! BA WH! 2c ie npr] J 
CONTROL ° 


In Rex Roller Chain, chain pitch is accurately controlied, not only in the pitch 
measurement in a chain strand but in each link in the strand. This means that 
every part of the chain carries its full share of the working load. There are no pitch 
variations to cause uneven loading with resulting early failures of chain parts. 


An important function of the link plates is to maintain the pitch of the chain. To 
do this, link plate holes must be accurately located in relation to each other and 
also parallel. To control the drive fits of pins and bushings, plate holes must be 
accurate in size throughout the thickness of the link. Hole finishes must be 
smooth and uniform. 

You get these features in Rex Roller Chains through a special manufacturing 
technique of guided piercing of link plate holes...a technique that assures the 
exact type of link plate hole required, and puts the p/us wear life and fatigue 
resistance into these top-quality chains 

For the complete story of the plus values in Rex Roller Chains, send for your 
copy of Bulletin No. 5725. 


CHAIN sev 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Roller Chains + Leaf Chains « PlateTop Chains + Double Pitch Roller Chains « Sprockets *« Couplings 
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the values in... 


REX CHABELCO CHAINS 


Where you need power drive chains to handle heavy loads at slow to moderate 
speeds, the plus quality in Rex Chabelco Steel Chains can put p/us value into your 
equipment. These chains, in their service range, are your most economical choice 
... will transmit more horsepower per dollar. They have the rugged strength... 
the designed-in dependability...that resist heavy shock loads and tough oper- 
ating conditions. Here are two important reasons why: 





TOLERANCES _ 


a 





= 
os 








The press fit of pins and bushing in chain side plates is an important factor in 
chain life...in its ability to resist shock loads. In Rex Chabelco Chains, these 
tolerances are “designed in’’ and held through precisely controlled manufac- 
turing techniques. Even the pins and rivets of these chains have highly finished 
surfaces to provide the required precise fits. You get the maximum bearing area 
for longest possible chain life. 


IN- 
POSITIVE 


LOCKS Gf 


Turning of the chain pins in the side plates causes excessive wear in the side 
plate hole in any chain...destroys chain pitch...results in early chain failure. 
In Rex Chabelco, pins have a special-shaped milled flat on the end which fits 
into a special hole in the side plate. This positive lock, plus the controlled press 
fits, prevents any turning of the pin...assures longest chain life. For the story 
on Rex Chabelco Chains, send for your copy of Bulletin No. 56-57. 


> 


~ 


CHAIN sev 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Chabelco Chains « Cast Chains « TableTop Chains * Drop Forged Chains « Sprockets « Set Collars « Elevator Buckets 
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the 


Combine the low-rolling friction of a ball...the 
high load-carrying capacity of a roller...and you 
have the plus advantages in Shafer Self-Aligning 
Roller Bearings. These bearings maintain their high 


load-carrying capacity under shock loads...con- 


tinuous heavy-duty loads under misalignments. 


SHAFT DEFLECTION RADIAL, THRUST OR 


COMBINED LOADS 
Shafer design permits unrestricted 
ompensation for shaft deflections, 
misalignment, shock loads permits a 
total of 3° of misalignment. roller end wear 


flange at roller end. 


Shafer free-roller design handles ra- 
dial, thrust or combined loads without 
loss of bearing capacity. There is no 
.no need for guide 


values in SHAFER BEARINGS 


Specifying Shafer puts an important plus in better 
service...longer life for your customers. Remember, 
a Shafer Bearing will deliver its rated load capacity 
for five years or more. Compare this with other bear- 
ings with an average life rating of one year or less. 
Here’s why! 


Under Normal Load Under Heavy Load 


SHOCK RESISTANCE 


The high inherent elasticity of the bearing-quality alloy steel rollers and 
raceways provides maximum resistance to shock loads. The elasticity of 
these rollers and raceways permits compression under load and shocks... 


the contact area reases to fit the bearing area to the load requirement. 





Pillow Blocks Flange Cartridge 


Flange Units 
nits 


Cartridge Units 


Duplex Units Take-Up Units Take-Up and 


Frame Units 





AIS 


For complete data on the plus advan- 
tages of Shafer Bearings, write for 


€% ia LT your copy of Bulletin No. 55. 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 
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More Power Per Pound 
in New Army Tractors 


Fort Betvorr, VA Che BAT (Bal with easily detachabk 
lastable All-purpose Tractor) one of sections allowing fo 

two special tractors developed by th forms 
Army Engineer Research and Develop Phis is possible 


ment Laboratories here is designed cal drive at the 


a A 


zy ; A 
fifo 


, 


at 


You name it... 
Bulldozer, grader, scraper, prime mover— All-purpose Tractor), it will weigh less than 


this Army Engineer-designed tractor will 16,000 Ib for airborne requirements and 
do it all. Known as the BAT (Ballastable can be ballasted with 32,000 Ib. of dirt Hot Water Key to 
Supersonic Wind Tunnel 


++ 


P 


Army crawler tractor. . . 

still in the design stage at Army Engineer will weigh 35,000 Ib. Considered 
R&D Laboratories at Fort Belvoir will weigh mobile than the BAT, it features a 
less than 16,000 lb and when ballasted end loading compartment 
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(Advertisement) 


DENGN CONSDRARGSS 


Critical Points in Acceleration AEC Outlines 
Characteristics of Indexing Devices Geneva, SwITZeRtANn 


The number 
of industrial plants in tl 


ie US using 


radioi increased by thre« 
epresentative of the gene nily u 
t 


t > ( 953 with 
perrormance tn } 1VI 1Or 


speeds of production machines 


mated cost 
. avings rising from $] million in 
‘7 edrwrenelinggany a to $500 million in 1957 
igi ae a ae ing to Dr. F. Libby, ¢ 
laximum acceleration (f . 
to maximum deceleration is grad- | the US Atomic Enc 
| but there is ar 


is dependent upor 


iccord- 
mmissioner of 
Commission 

1 almost instantan Addressing the Conf 
g). When operated 


p 


here on 
high spee the Peaceful Use I Energy 
m i I a drives wear out quickly and Commissioner Libby 

( * heavy vibrations that seriously udy < t} se cost Savings now und 
FIG. 1-. FERGUSON DRIVE Y Seay vere ' usly | study of these cost savings now und 
. umect the ie of the machine and produ vay by the National Industrial ¢ 
— a quality 

eo eee aay 

\ 


< 


al 


1 ence Board points to an impendi 
FIG. 3-- RATCHET & CRANK te t il $1] billic n annually—exclusi\ 


7 ] 1 ] 
MCQICMUIC 411G 











FIG. 2-- GENEVA DRIVE 


@ SEND FOR CATALOG 


( 


Ther 
Ferguson 


7818 Maplewood In- 
Louis 17, Missouri 


Machine Corp., 


dustrial Court, St 
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lsotope Uses 


ready based on batch processes, is 

idapted to production line proc 

control. ‘This could find wide use 
beta thickness gage 

1 that t of today’s uses 

ld have been made 20 

vclotron. But the 

ind fission reaction 

isotop much 


Li 


Nuclear Power Costlier 
Than They Thought 


New Yorx—R 
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WHAT CAN YOU DO WITH 
THIS FLEXIBLE, DURABLE 
METAL-MESH FABRIC? 


Metal-mesh fabric—flexible, durable and with open mesh ~—has been 
accepted for years as a basic material for the fabrication of wove: 
wire conveyor belts. Recently, though, resourceful design and pro 
duction men have been finding new uses for this versatile wover 
wire construction. For example, slings for materials handling, pro 
tective curtains for forging operations, containing curtains for 
heat treating operations, tread reinforcements for modern hig} 
speed tanks, and even such domestic articles as doormats, fireplace 
screens and flexible room dividers 


Here are the important physical characteristics of metal-mesl 
fabric. How can you use them in your designing or production 
operations? 


FLEXIBILITY—spiraled wire construction giv 
flexibility. You can coil it, draw 

or take it around corners 

OPEN MESH— Mesh size can be 

to provide for the passage of alr, 

solid matter or particles 

DURABILITY—this fabric is of all-meta 
produced in any metal or alloy thus can 
heat, cold, corrosion, erosion or damage from 


VARIETY—metal-mesh fabric can be woven to any length or 
and in any of nine basic patterns. Further, any number of gs; 


side, surface or end attachments can be fitted to it 


WANT A SAMPLE? 


Simply tell us what you have in mind as a possible use for metal-mesh fabric 
and we'll make up a sample section for your inspection and testing. Our own 
Field Engineer in your territory will deliver your sample to you personally and 
discuss your application with you. 


Write direct or look under "Wire Cloth” in your classified telephone directory 
to talk to the Cambridge man nearest you. 


The Cambridge Wire Cloth Co. 


Department P, 
CONVEYOR CLOTH Combridge ? 
BELTS FABRICATIONS 


METAL-MESH WIRE 


Maryland 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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NEW VACUUM METHOD = 
Using M-D 3-Lobe Blowers = —_ and 
Unloads 1,200 Bu. of Wheat Per Hour = 'e<es 


Supersonic flight chambers wh m 

















































IS ft high, IS ft ind 42 ft 
| ep h tempe ty ins t t n 
upp 100 te | (Vf | WW th 11) ltiy t iit 
DAY CO. “RJ “ ; ' i itl 
|_~ bust FILTER rade of 25 f Built by Tenne 
Engineering, | [ eo 
McDonnell Aircraft 
M-D BLOWERS Computing centers in Russia 
linked into € ( S 
mo " 1] tin + th + Pas’ 
‘y7-- 
i] in he t +} } } ; 
a 
Ij 1 nate el net 
11 £ 4] ‘ | SR ; 
'% Connection for - rome en SSR ! 
\ irae naar ob tiaen bus slit hs eae ae Ge dentine ig I t 
Suction-Pressure System | a 
| 1 | 
m™ Z 
ATKINSON “BULK KING" ACTUATOR 
— iN 
we Europe’s first beryllium plant 
\ilt by Imperial Cl i] Indust 
Atkinson Milling Co., Minneapolis, un- Ltd. End ts w 
loads 1,200 bushels of wheat per hour ty] slat ind finish 
(that’s 72,000 pounds!) from standard ' Brit \t \ 
trailers with a new vacuum method using —_ : a : a 
M-D 3-Lobe High Pressure Rotary Posi- } + . 
bh lium f 
tive Blowers. The diagram shows the sin : 
plicity of the new system employing an : 
Atkinson ““Bulk King’ Actuator, a Day 
Co. “R.J.”’ Dust Filter and two M-D Blow- A closed-circuit TV camera nte¢ 
ers Operating in parallel. Economies are erticall € 
Only one operator needed low installa- ule in tl nning towet nabled 
tion cost—far less than for system of lifting vmen of the A-sub Nautil ; 
and dumping trailer lower shipping » oo tee we eo iia 
~ - ‘ ' a al il t 4 i 
costs ...elimination of dust and infestation f : . I 
ICh ) m | 
1 
, ‘ 
Two Model 5511 M-D Blowers operating in parallel! it Ww i Gl \ 
furnish 1,600 scfm, 14” Hg continuous vacuum P 1D P c 
This system can easily be converted to a 
iction pressure system for handling flour, 
or granular material, by connecting the F-104 Gets Infrared 
outlet side of the M-D Blowers to the 
rotary feeder valve, as indicated by the Fire Control System 
jotted line in the diagram above A typical 
nstallation using two-stage M-D High- \zusa, CALI N 
Pre ire 3-Lobe Blowers, Models 5509 | nstall i Air | 
ind 5507.5, can handle 1,700 pounds of | + | St 
flour per minute from trailer to storage bin t 
isk about other application f low-cost 5 ; 
rt Specially designed suction nozzle enables one man to 
/ hn pr sul M-D Blowers! unload 40 foot trailer of wheat in 35 minutes \ + \ 
WRITE FOR NEW FOLDER GIVING PERFORMANCE DATA 
M-D BLOWERS, INC. + 100 FOURTH STREET + RACINE, WIS. + MElrose 4-5521 
A Subsidiary of Miehle-Goss-Dexter, Incorporated P 
| } t 
\ f 
+ 
; + + 
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ITIVE BLOWERS 
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Electronic rearview mirror . . 

in 1959 Chrysler Corp. models is equipped 
with prism that can be activated by tiny 
photo-electric cell when the latter is 
subjected to intense light. The glare of 
headlights caught by the rearview mirror 
generates a current which activates an 
electromagnet to deflect the prism. New 
models will also have push-button heater 
controls that direct warm air anywhere 
in car through divided air ducts below the 
instrument panel and circular outlets above 
the instrument panel. Improved enameled 
exteriors is expected to reduce polishing 
frequency. New finishes incorporate 100% 
use of aluminum particles compared to 
previous 60°%-max) to achieve wider range 
of bright colors. Primer coat material is 
based on epoxy resins rather than alkyd 
resins to provide improved resistance to 
corrosion, chipping (PE Sept. 18, ‘58, p 21 


Soviets Claim Lead 
in Nuclear Power Race 


(GENEVA, SWITZERLAN he USSR, 
! icn olo fi m 
t \toms-f¢ 
} ( the w l in 
} t iT it 
| I h ! 
- ' ' It 
eX t 1iod 
As ' 
Dr. V. M. Emelvanov, h f the 
S ) program uid 
that ( power plants 
being built 1 Russia with a 
inned 600,01 \ ipacit 
| Shipping t, Pa. nuclear plant 
irgest in the US 60,000 kw 
Largest plant on the iwenda in the US 
the 255 1(0-kw Consolidated Id 
icte plant it Indian Pt N \ = 
but it won't be read intil 1960 
Britain heduled 500,000-kw plant 
it hnish itil 19¢ 





IF YOU'RE FAMILIAR WITH STANPAT 


read column B only 


IF YOU'RE UNFAMILIAR WITH STANPAT 


read column A and B 


os e 





Thousands of firms 
save thousands of 
drafting hours 
with STANPAT 


STANPAT—the remorkable tri-ace- 
fate thot is pre-printed with your 
standard and repetitive blueprint 
items, easily transferred to your trac- 
ings by an adhesive back or front. 
Relieves time-consuming and tedious 
detail of re-drawing and re-lettering 
specification and revision boxes, 
standard symbols, sub-assemblies, 
components and cross-sections. Saves 
hundreds of expensive hours of 
drafting time and money, frees the 
engineer for concentration on more 
creative work, 


so simple to use: 
@® PEEL the tri-acetote adhesive 


from its backing. 


@ PLACE the tri-acetate in posi- 


tion on the tracing. 


@ PRESS 


into position, will not 
wrinkle or come off. 







star at CO 
Sranecsitt © 
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NEW resin back STANPAT 
ELIMINATES GHOSTING, 


offers better adhesive qualities 


on specific drafting papers. 





THE PROBLEM 


Some of our longtime customers first 
called our attention to the ‘‘ghost- 
ing'’ problem. Certain tracing 
papers contain an oil which could 
be leeched out by the STANPAT 
adhesive (green back) causing a 
ghost. 


THE SOLUTION 


A new STANPAT was developed 
(red back), utilizing a resin base 
which did not disturb the oils and 
eliminates the ghost. However, for 
many specific drafting papers 
where there is no ghosting prob 
lem, the original (green back) 
STANPAT is still preferred. 


WHICH ONE IS BEST 
FOR YOU? 


Send samples of your drawing 
paper and we will he!p you specify 
Fill out coupon below 


STANPAT C0., whitesione 57, ¥ 


Send literature AND ;« wile f 


STANPAT 


NAME 

FIRM 

ADDRES 

CITY ZONE 
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it’s expected that a research worker 
vith a PhD in the 
knows something about how to 
That's 


test a svstem under varving 


engineering scl 
ences 
run an experiment his job 
conditions, 
find the opti 


mum combinations of variables which 


see how it reacts and 
desirab’™ results. It’s as 
that experience and 
tional background has taught such re- 
searchers the most efficient testing pro 
cedures. But the startling fact is that 
it has not. Out of a group of 75 in 


give most 


sumed educa- 


one large laboratory—many of them 
PhDs—over 40 had actually 
planned an, experiment. Similar situa- 


never 


tions in other labs are not uncommon 

Ihe average researcher is probably 
very clever about choosing the vanri- 
ables he will test, combining unlike 
elements, seeing hidden relationships, 
ind explaining the mechanism of an 
unexpected result. But between the 
clever idea and the clever explanation 
is some not-so-clever testing 
lime is lost, money is wasted, 


pro- 
cedure. 
and sometimes a valuable bit of in 
formation remains hidden, all because 
he doesn’t know the techniques of ex 


periment design 


At the Bottom: Poor Training 


Much of the trouble can be traced 
to poor laboratory techniques at both 
preparatory. school and college level 


Usually the student performs only the 
critical” experiment. ‘This is 
effort, and needs 
But the stu- 


not appreciate that such de 


Teason 
ible: it saves time, 
mly standard apparatus 


dent does 


CISI1VE experiments, iInswering VC 
or “no” to a question, result from 
many “preliminary” and “major” ex 


periments made by competent people 
over a long period of time. He enters 
the lab to find that the required ap 
paratus is set out on the table for him, 
along with a sheet or two of instruc 
tions and a log sheet for the record 
Che main e all 
he knows not how or why 

It is foolish to ask that the 
do all planning and preliminary ex 
perimentation himself 


factors a determined 


in advance 
student 
lime is too 
short. And his experience and techni 
cal knowledge at this 
training may be inadequat« 


point in his 
But with 
instruction in the design of experi- 
ments he will learn to plan and ana 
lyze his tests as well as carry through 
the operations methodicalls 
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DESIGN 


Planning With Statistics 


When testing a system wher 
eftect on the 


methods can be 


eral variables have an 
result, a number of 
used to find the optimum combina 
tion of variables. The classical method 
suggests that one variable be measured 
while all held 
Uhis takes there is 


missing hidden, essential information 


others are constant 


time and risk of 


Another method chooses values for 
each variable at random (and by in 
tuition), scattering them about in a 
way which will expose major trends 


Most of us are not 
hit the useful 
data of this 
lyzed mathematically 
With statistics, on the 


lucky enough to 


irea this way; moreover, 
sort are not readily ana 


other hand, 


the analvsis can be made systemati- 
cally Points scattered _ statistically 
vield tables of data which are easil\ 


reduced to a series of equations. Re 
searchers mathematically 
computed value for the 
variation. Any 


Can give a 
amount of 
clerk can be trained to 
make up the tables and prepare the 
equations for analysis on a computing 
machine. But the experiment must be 
planned and only a researcher with 
considerable technical knowledge and 
judgment can plan experiments or 
interpret results. Data which have not 
been scattered statistically cannot vield 
statistical information 

Industrial application of statistics is 
not new. It a tool of the 


quality control departments for many 


has bec n 


vears. Even design of experiments by 


OF EXPERIMENTS 
—hlind spot for researchers 


Shooting fish in a barrel may look easy. But without knowing 
where to place your shots, a lot of ammunition will be wasted 

—and you may not even get one hit. Statistics tell researchers 
where to place their shots in experiments involving many 
variables—and gives mathematical tools for tallying the score. 


EDWARD R. SCHWARZ, Professor of Textile Technology, MIT 


But 
only recently has it found widespread 
application in industry 


means of Statistics 1s not new 


Sampling is Critical 


The researcher must learn not only 
Statis 
but the methods of sampling, 
testing, 


the mathematical mechanics of 
tics 


otting as 


tabulating and 
l'oo often the not 
completely planned and is left to a 
subordinate 


P 
well. sampling is 


who draws samples that 


ire neither random nor rept itatin 
of the desired population 

In some cases, measurements ar 
dictated by existing laboratory equip 
ment or laboratory skills and do not 


measure the desired quality Or the 
data may represent the desit qual 
ity with the desired precision, but not 
be representative of the end use of the 
product. A manufacturer of fabric for 
neckties found that sales were declin 
ing. A check of the quality control 
department revealed they were testing 
all yarn for tensile strength—apparently 
on the assumption that the majority 
of wearers were contemplating suicide 
by hanging. How much better to d 
termine the resistance of th 
to lose wrinkles 


PTAV\ 
fabric—or its ability 
overnight! 

In research, there is the choice be 
tween controlling certain variables, o1 
studying their patterns of variation 
Ihe first is as dangerous as sitting on 
the safety valve of a steam boiler; the 
second may prove an SOUTCE 


of information. ™ 


amaZing 
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HOW'S YOUR EXPERIMENTAL TECHNIQUE ? 


- - a ¢ 
a Three research engineers are given the same 
O55 My, ) | problem with the stipulation that time and 
* 4 ' 
a ™~ } . | Ps 
[0 4 LJ ' {| i} money allow only a certain number of tests. 
“So * . . 4 re 
‘ ¥ . 4 - ° ° ° 
MN p> ALY Each is to solve it his own way. 
<Qy,, %~_ Py, nie fos . 
baa os ty r t x 
oN 
THE PROBLEM. 
An additive is being considered for vith a 
lubricating oil. Bearing life is expected t 
dependent upon bearing load and amount of 
additive used. What is the optimum percent 
of additive and load for maximum bearing life? 


THE ANSWER is shown above, plotted 
dimensional form. Maximum bearing life « 
at approximately 0.16% additive and ¢ ] 

bearing load. Statisticians call this irregularly curved 
surface a response surface 





r 
Engineer A chooses random combinat of 
additive and bearing load. He attempts t itt 
points and thus cover most of the area of the 
response surfa According to his tests, the best 
ombination is 125% additive and ] ad 
This give a hgure & i g t 7 
of the real maximum. Th t 
i\ uit with the limited n t test 
illowed, it tl t t f 


His test points look like t 









t 
Engineer B takes th i il approa H 
ad constant at 135 ind va the amount 
f additiy Wit tl id t | i 
irin lif 1 H t 
~ tests th ' f : ’ 
finds that maximum " f 
1 load of | But 1 
ombinat nly 65 f actua i 
Results of his test k like t 
Engineer C cho his points in a patt 
allows the data t inalyzed statistica 
i 
rhe results of a few p ninary t f i 
omputer, giving a of p il equations 
roughly representing the pon fa 
Analysis of these data suggests that additional t 
‘ hould be ynfined to smaller area tween 
mixtures of 125 and 175 ind id f 
ind | ] His a ver after a 
= - . A a - - . " ; 
7 4 F x > | t of test 15% idd tiv ind ¢ Db load 
weer 4 } 
and life i f real maximut H ita a 
| ' , , 
Py scatte d th va | } 
ity 
* _ De f vn nt tatict ‘ 
— x x sign OF Cx] 1 i i 
Jo et J . 
“A } e ann] } to 1 } 1 wit f 
J ~ { IS applicaD re I hany n l 
Io™ . : PI I 
o™ } . x ~ bh] le} 1, +} nal f+ 
2™ . ~ variables. Although the anal often } 
‘ | ps < - + ] 
A ’ H } . ad 
OP : e s a computer, most of the data can be prepared 
< “ies & an! Bas a ’ he ] 
% So Px™ _ ss 1 technician with only rudimentary mathematica 
5 <i > ~ se \ } 
% 4 4 kills. Pencil-and-pap nath, although n 
. T ‘—t 2s " 
. < 
t 4 } laborious, is sometim nical ¢ i 
i 


pre ble ms 
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TRENDS in 





Ore product for large-quantity and another for small-quantity production have 
recently come out of the same design organization 


Placing perforated card for a particular airline flight in slot in reader (upper) head 
and punching dates, times, number of seats required and other details into 
keyboard section actuates centrally located data processor. Query is answered in 


seconds, even over thousands of miles of lines, and actual reservations are made as 


quickly. Designed for small-quantity production, housings are a vacuum-drawn copolymer 


reading head's face plate is brushed stainless, and keyboard panel is a 
phenolic-coated laminate. Latter unit can be flush-mounted in counter-top if desired 
The operation is simplified by using alternate bands of ivory and green 

to correlate information on perforated card with rows of lights and variously 

shaped and grouped push-buttons. Design credits: Laird Covey and Thomas Helms 
industrial designers, Monroe, Conn.; J. L. Murphy and Stuart Harris of 

Teleregister Corp 


Decreased over-all height and broadened housing provide router with lower center of 


gravity—black cover and repeated, heavy horizontal lines emphasize it 
Cantilevering replaces two legs of former model, increasing visibility. Router is light 
illuminates work area and motor-cooling fan blows chips away. Handle shape 

fills operator’s hands (important in heavy cutting and when lifting straight up) but still 
makes possible “finger-tip” sensitivity for delicate jobs. Recessed switch and interlock 
avoid accidental actuation. Depth adjustment is by vertical rule and graduated 

ring. Two models are available: 7g hp, 23,000 rpm; 11% hp, 

27,000 rpm. Design credits: Laird Covey and Thomas Helms, industrial designers 
Monroe, Conn.; James Godfrey and Kestutis Damijonitis of 

Stanley Electric Tools, Div Stanley Works 
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bond 
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use in 


plug-in 


that in 


former! 


ree 


parts are 


place, a change 


is compact and 


in what is called a 


this country—except 


unit is screwed 


from soldering 


employed 





in 





in US and western Europe. All electrical 


r 


elephone recently adopted for widespread 
clean- 


lined, like newest designs for similar equipment 
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,HOTWATI 


pfecision 


gpa DGE 
HEATING 
UNITS 





READERS DEBATE: 
“the little man can’t protect hi 








8. 


put heat 


aD ee ‘es President C,corge W ashington 
on 4 Spo awarded patent No. 1 to Samuel 
in a hurry Hopkins of Philadelphia for “A dis 


covery in the making of potash From 
that day patent laws and theory hav 
been the subject of much contro 


P/ a 
% | 
(Sf VerS\ In PRODUCT ENGINEER 


ING (July 28, p 26) Davidlee Von 





Government Should Foot Legal Bill 


Ludwig insisted patents are “‘worth 
If ; ya ee: less paper unless the inventor can af \ | 
‘ ther il ¢ | i ( c piatens, 
trumentation or other process equip- ford lawsuits to protect his nghts 
nt HOTWATT Cartridge Heaters Hlis article produced so great a re 
r} Ss ci, Saag nc maces -vevagg see thaeggnaton action from readers that this week's 
' niqu pore n \ el em- 
plo ed by HOTWATI ne 4 wid Points of View is devoted to then I t t t 
range { standard cartridge heating comments f t writes Willard EH. Rice 
nen cent H . wee ‘ . al consulting professional engineer 
atent Waivers Unfair Berkeley Heights, NJ S 
@ Stainless steel sheaths to precision tolerances Charles I. Brown, Dayton, Ohio ‘ ' ' 
for complete contact t ea tent | 
@ Maximum surface temperatures to 1250°F t t i; 
e@ Rigid external terminals with repairable leads f 
@ Heating elements just beneath surface for Of 
maximum heat transfer 
@ Connections are S.S. screws and nuts or nickel 
alloy lead wires swaged to rigid EXTERNAL 
terminal tubes t \I QO 
@ Standard units moisture resistant — liquid ‘ | 
tight on specifications 
@ Basic designs are readily adaptable to special : 
requirements, sizes or ratings 
HOTWAT | ee a een ee f tl nt t Attorney Norman §S Blodgett, 
made in diameters from !4" up, lengths turns, that Worcester, Mass., disagrees with this 
7 de red. Customized - sand ceran t I government-should-pay-concept, 
icaters in long or shor runs wit! it 
extra design charge When you need t it : t i { \l Von | Cul 
heat in a hurry call HOTWATI \ ot t tl 
for the fastest delivery in the dustry 







f ' laviiat \\ 
NEW , t to | fi t the i lie auc 
enim HOTWATT, INC. on gees sayy 
contains full 
description, specifi ee , 
cations and prices for Elec whe th 
the HOTWATT line Heating S 
Write for free Snecialists t 
copy of Bulletin - cialists tin 1) f 
2000 75 Maple Street, Danvers, Mass 1] nt 
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READERS DEBATE 





POINTS OF VIEW 


patents”... 


ittorn v1 vill represent a plain 
tiff for a contingent fee in a suit 
t r] nt d dant wl ] 
igain 1 neghgent defendant who has 
larg nd pow ful in in ( l 
ny in DaCk f him 
But a New York City attorney 


Julius Cutler leaves little hope for an 
indigent inventor when dealing with 


patent attorneys. You reall 
have te 1 ml nal t a | 11h 
ft th + 1 

t r th ! l } 

} i,+ t 
it l t if Tt 

+ + ( + nt 

} | t 

+] f ' ' 


s typically reflect : \ 
savs Philadelphia patent 
attorney Joseph Rossman. He calls 
attention to section 261 of the patent 
law which states, “Patents shall have 
the attributes of personal property . 
and the court shall award claimant 
damages adequate to compensate tor 
infringement.” | 
hit savs Rossman, 


{ t ‘i 


Hints to Beat Patent Trouble 
In 


th) bonny ; + + tS 


law savs Dudley B. Clark, director 


Clark Electronic Laboratories, Palm 





y 
an improvement 


by TECHNIC 


Rhodi concentrate t meet 
today's electroplatin pecitl 





Springs, Calif 
Another patent attorney, Austin ! tf 4 iN | 
: . *K Lower Stress 
R. Miller, of Philadelphia, doesn't go " it a 
this far, but does concede that nvent * . ° 
ae ca aha ions tale aa idan » : . Higher Purity 
it + WW } . r nt | « . . 
4 g *K Finer Grain 
aT t 1 t 
n t f t n it f | I 1S¢ high 
t ¢ nd ot tan tent tibilit ith existing Rhod 
tial iten lh ttl nan \ a in poration t t \sh dt | ‘ 
14 ’ rist id applicati 
( T net nim ig Start making } WI ‘ Peck ; 
minaring l ypen How \ inn } t t t techn | 
1 sharply di th Mr. Von | It wall tatt i until optimum pr 
wig ' it that en with finat long time t ' \ f e i ired. Write or 
} ) th) + ft ay gin +] " US ; 7 pi ne t ld 
in hh tection. ‘Th vi tbandon it TECHNIC i\ . 
mela { tent t sO» | tg A [. 
cut that in lua went tension 
ri Tecuwmic inc 
tect | the fe t tay Anot i Snow Street 
ue nent f tl court Nan t } t Pr lene R. I 
patent ( ) ecn fought to tl is th Am iN lAck 1-4 ) 
nish without involvin invthin 1) D1 | 
. 7 Office 
notely mipara t th t patent litigati Chic 
ted by Mr. Von Ludwig Government \ 7001 North Clark St 
he inventor's ignorance of patent that ru \ 5 
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SIBLE 
NGES 





y 1€ t v 

i { r { 
Tr y re tk y fF that ‘ 
the f + rr th ct { f 

ry f 1 
H \F 1 

ranaeofsizestomeetevery re 
For complete deta pr 


illustrated cataloque write ft 


MANUFACTURING 

oss COMPANY 
Department 210, P.O. Box 38 

Harper Station, Detroit 13, Michigan 
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READERS DEBATE: 


“the little man can’t protect his patents”... 





and gone without action in the patents 
field. Sen. Joseph C. O’Mahoney’s 
Senate Patents 
Trademarks and Copyrights is continu 


Subcommittee on 


ing to issue scholarly reports on various 
aspects of the patent system, written 
by outside experts. But Congress paid 
little or no attention to writing new 
legislation The perennial effort to 
overhaul patent fees never got out of 
the House Judiciary Committee 
O’Mahoney did make several pro 
posals such as: creation of a single 
Court of Patent Appeals; the so-called 
20-year bill, 
stalling tactics by some applicants by 


aimed at eliminating 





ut f th deal ut u li not 1 ition that ften tl 
1a 7 atent-protection expen » busin in agres 
nip it nent is not the in 
If vou ha omething posit t tten ts the n 
nsational, that all the larg \n tent att } t 
n vill | ik their neck t gimiet t t \ 
ut of u, don t even ft in appl 1 
tion in the US Patent Off ~ +] 14 ( the 
ess it temporari] except ! I hon ff t thing 
ible West German ipplication. | S t, t gan 
vill make an patent 1 Ied nif in t l an t 1 wa 
' count i] When [IS | ‘ th 
tent laws h been ca ' f f Bees.’ 
nt ind teeth t into t N tortun 
— ne th ' ' ' 
| ' 
\ ; 
' it 
Improvements Are Necessary 
Without tion ir patent | ' ' { 1 f 
' | ec 
1} na LOI ming Savs f , f ; 
Thomas FE. Fisher, Cleveland patent to fin 
attorney. Th not 1 n that 1] ' 
houl \lr. Von 1 ' f ' f n 
; ' \ 
+ } | } + 
++ n tal ; n ; 
: t b+ ' aes eal 
t } i P 
found in i (,cen 
, +] ++ ; +] +i + f { ; \ } 
n ther. T] — ' ' — 
t t t th { t it ; ‘ ; 
' { 
CONGRESS STALLS . 
Another session of Congress has come limiting the lite of a patent to a maxi 


mum of 20 years from date of applica 
tion or 17 years from date of issue— 
whichever is shorter; ond a publication 
bill, aimed at cutting down on “de 
fensive’’ patenting—obtaining a patent 
not for commercial use but as a 
precaution against another inventor's 
patenting the same idea 


j 


Probably all of these, and others, 
will be reintroduced in the next ses 
sion of Congress. But following the 
significant increase finally made in the 
Patent Office budget about two years 


ago, Congress seems to have decided 
to rest a while before seriously cor 


sidering any changes in the law 
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Surface Heating Guide 





How to choose electric heaters of 


the right type and size for your design 


Here is condensed information to help 





: . TABLE I1—HEAT ABSORPTION IN KILOWATTS TABLE 2 
you get the most economical electric OF MATERIAL IN PROCESS CORRECTION FACTOR 
heater for your surface heating design 
problem. ee 
F 
Two factors generally determine which M ne TTD SNe oe Subtract or Add 
5 aterial Material in 
' + 1 +f acl , as indicated to figure 
type lieater s ] ise ny pal in Process Table 3 
ticular surface ting application Process 50 100 150 200 250 300 a 
The ie the + ical characteristics (cu. in.) 
sath adele ‘esha niall tits panei ‘Oat 1  .006 .012 .018; .024; .030  .036 Aluminum 309 
a giREE 5 .030 .060 .090 .120 .150 .180 Dry 
perat 25 090 .180 .270 .360 -450 -540 Wood or Paper 50% 
100 -360 .720 1.08 1.44 1.80 2.16 Wet 
500 1.80 3.60 5.40 7.20 9.00 10.8 Wood or Paper 20% 
1000 3.60 7.20 10.8 14.4 18.0 21.6 Glass 40% 
Rubber 30% 
This table is based on a ten minute working cycle times the kilowatts given above equals 
cycle. If working cycle is other than 10 min- the kilowatts at the new cycle. Table 1 will 
utes use following formula to correct values apply for all materials except for those listed 
10 divided by the number of minutes in the in Table 2. Apply correction factor if needed 
(d) are ideal f eating hollow t 4. Det t t 
for high-pressure ste shell ts t f th t 
revent steam leakage 5. Using thi re nd the desis 
For warming tables, and preheating final temperatur eck T g 
ere plates, G-E vane heaters (e) may be eat losses of plate 
sisi ° hope ‘2 clamped on or spaced away 6. Add kilowatt mputed in Stey 
chien Sraepeeriens re. The Sse To figure the amount of heat required to those mputed in Steyq Y 
sso ata ahbiil parcial for your application know how m eat is re 
; , f 1. Find the volume in cubic inches of For mplete informati 
_ ‘ 5 the material in pr cess nd rating f General E] tri eate 
"GR c » heater | 2. Figure needed temperature rise ines pus ane 
acl tess <laag pd g ante agree 7 “Ph enateagrers 5 pantera DELIVERY TODAY: P 
for ‘‘spot eating of s1 1] areas. Short legrees subtract initial temperatul! Ger | El - 
i mpact. tl n be easily in f material from desired final temper et es petal nee Ds cheers 
erted int {rill les ithin the iture) fied _ seannes a 
} r surf , ‘ind heat absorbed b material ae ‘ Fi 
eng Mnigaasde we , . = oer SPECIAL SAMPLES: Your General Ek 
For flat metalli irfaces, such as (Table 1 applies to all materials except oe “hae as 
t plates, platens and dic strip those listed in Table 2). Values from cial he gt i 7 ; 
heaters (c) may be clamped on or spaced Table 2 should be added or subtracted aa Sat ead Sip 
Soman! Witanbes _ > > rom valu n Table 1 to correct it I jul l lll ff ‘ ; ipl 
G | El ic insertion heaters fr lues in Tabl PROMPT SHIPMENT: General Electri 
ew Industrial Heating plant at Shel 
TABLE 3°—PLATEN HEAT LOSSES IN KILOWATTS ille Indiar : g t Fe 
1 + ' + { 
Final temperature in degrees F NES at Sits ; rust 
Surface area of metal platens | i ed 1] 
of metal platens nearest General Electri Apparat 
in sq. inches 100 200 300 400 Sales Offi 
t G ral El t ( 
100 .024 .080 .160 .280 S : a \ 
250 .060 -200 .400 a a a a 
500 .120 -400 .800 1.40 Section D723-12, General Electric Co 
Sch t k 
1000 240 800 1.60 2.80 chenectady 5, New Yor 
Please send GEA-6146, Surface Heating 
2000 .480 1.60 3.20 5.60 Handy Selector Guide and GEC-1005 
3000 720 2.40 4.80 8.40 Catalog of G-E Heaters and Devices 


"This table based on platens being completely uninsulated. 


GENERAL @@ ELECTRIC 
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‘ 
’ ’ 
Fluid and gas sealing. . 
Electrohydraulic valves .. . l 
' t Na 
1) ; 
] ; 
Intrex, 23104 Michigan 
Ave, Santa Monica, Calif 
— 2 -—_ 
} Oulg 
Co. 1560 W Pierce St. Ml k + 
Low-static styrenes ... 
Plastics Div, Monsanto 
Chemical Co, Springfield, Mass 
rcle 14, Reader Service 
Structural fastener .. . 
Nylon-impregnated paper .. . 
\ft 
\va at t | 
t 15¢ | ft. D 
h t + WK may Knowlton Bros, Water 
Delron Co, 5224 Southern Ave, South Gate. Calif town, NY 
. 29 Reed Service j Circle 15, Reader Service Card 
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News 
about HVYPALON 


Seals of HYPALON in heat | 
exchanger are undamaged 
by 125 F. aqua regia fumes 


J. Bishop & Co. Platinum Works, r 


finers of precious metals at Malvern 
Pa., have installed new shell | 
tube heat exchanger to condense ag 
regia fumes for safe disposal The ex 
changer contains 1,275 Pyrex t 
eact s in. diamete d t. le 
Wa C € ) he t 
jua re 1€ he st 
Ne OOK of Hypal 
c one-h« ‘ e stoppe 
to ine t 
one pe { op 
sheet, two at It 
HyYPALO pe x 
ind cx ‘ 
} ‘ 
} nd agua a. I 
ne tf Hy l 
or ¢ 
Hyt l 
cL xl 
It ion It 
Du P 
‘ ‘ 
( 
I} \ Se 
h Tt h 
he 





HYPALON 


ELASTOMERS IN 


REG ; pat OFF 


Better Things for Better Living 
through Chemistry 
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ACTION 


Neoprene shock absorbers 
replace flywheel 
in flyweight generator 


Neoprene was chosen by Lear, Inc., 
of Santa Monica, Calif 
ol 


, in the design 
a portable 1500 watt engine- 


generator set that weighs only 35 Ibs 


It consists of a 1200 rpm _ perma- 
nent-magnet generator driven by a 
toothed belt from a 400 rpm one- 


cylinder two-cycle engine 


There is no flywheel. It was elim- 


inated to save weight Instead, Lear 





engineers have interposed nine cylin- 


drical neoprene cushions in the 
power train between the engine 
crankshaft and the drive pulley (see drive belts in an e: ' 
drawing). The cushions iron out model built without flvwheel « 
torque surges inherent in a one-cylin- inne Now. mod vith neoprene 
der engine shack shaasherc 
rom drive belts. (Belt 
Engine pulsations rapidly wore out from drive bel Belts are neoy 
reinforced th nylon, t hed 
maintain a strict 3-t et 
L a enerator and engine 
4 _ . 
4 (ame \ , 
SD i Neopren chosen 
7) 
4 \ ae OP 7 belt and ¢ n Ter 
4 AfierF_*) 
NU onl " ) | id 
x 6 ozone n id ’ 
ene ? ne ? ‘ 
C ( nd weat 
Ss n ryt ry rir 
ve ‘ rc 
Rn, nf prope es j n } 
ad rhe P 


ee ee | 
: s 
HY PALON’ -¢ ; 
NEOPRENE my 
s 
ad 


! 
I part y t 
Se in fre y * The D f F£ 
ew t pert f HY 
n 

Add my name to tr f j f ‘ 
Elastome Notebook tains art 

uses of Du Pont elastor s t 


Ww ngton 98, Delaware 
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WIRE CLOTH 
PARTS 


Vibrating capacitor . . 


i 


pending 1 qua Stevens-Arnold 
Inc, 7 Elkins St, S Boston 27 


Circle 16, Reader Service 


Newark is the place to come for your fabricated wire 
cloth parts. We can save you time and money. We 
weave our own wire cloth so you have no quality 
control problem. We take care of production sched- 
uling . . . you have no idle manpower or idle machine 
time worries. We will give you a better part at a lower 
cost. 


For more data on this phase of NEWARK Service, 

send for our Wire Cloth Parts Catalog. If you have an 

individual problem and would like to have us recom- 

mend the best way to insert the wire cloth piece send 

us tentative drawings and specifications. If you are , ’ 

ready to order, we'll be glad to quote Self-locking inserts... 
_ ] } } ; 


/ I dt d 
NEWARK ee ee ge 
fe*accuracy 


« + 
?, °. % ni 
*, ( 
4 i 


ak Co, 19 Jefferson St, Newton, NJ 


4 - Cl Circle 17, Reader Service Card 
ire oth Cold-finished ba 


r steel... 
COMPANY restant pts nets 30h 


treatment during fabrication In 


t i J) B 


i I 
Plevy 


351 Verona Avenue, Newark 4, New Jersey Min yield 
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l lal t 
in Jones & Laughlin 
Steel Corp, 3 Gateway Center, Pittsburgh 


sU 


Circle 18, Reader Service Card 


Heat-transfer fluid .. . 


Organic Chemical Sales 
Chemical Co, Midland, Mich 


19, Reader Service 


Nylon tie speeds binding . . . 
f d f ‘ Installat 


i 


gI ! 
Thomas & 
36 Butler St, Elizabeth NJ 


0, Reader Service Card 











A LUMATROL 
Thermostatic Bimetal Biya 


ACTUATES ANOTHER SWITCH 
PRECISION PRODUCT 





A Product of Micro Balancing, Inc. Garden City 


W. M. CHACE CO. 
1607 BEARD AVE., DETROIT 9, MICH. 
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Fishbone panel connector . 


Dynaco 
Mar Dr, Littleton, Ce 


the right combination... 


for electrical power generation and distribution 


Take any assortment of conductors—solid, stranded or irregularly 
shaped. Add one A-MP Solistrand terminal. Bring them together in 
the proper A-MP Dyna-Crimp tool 

The result is always the same—an electrically-perfect, crimp-sure 
attachment at lower installed cost. Top performance even in adverse 
conditions 

And Solistrand needs no servicing. This is especially valuable where 
you have power machinery that must be left unmanned for long 


periods. Check these important Solistrand features 


@ Exclusive double-indented crimp weds Solistrand barrel to conductors i Be ‘ 

in a never-fail attachment Miniature pressure switch ee 
® Crimping action of Dyna-Crimp tools forces combinations of con- 

ductors into one homogeneous mass. It does this at exactly the right 


res e—no more, no less—for maximum conductivity and maximum aie 
pressur ) Ss fe) x jm conducti y a 4 ( orp 17470 Shelbume Ways 


strength with no weakening of conductors. Calif 
i 


@ Solistrand terminals are scientifically engineered in sizes to fit wires 
from No. 22 to 600 mcm. 


And to serve you better, AMP maintains an international staff of 


. ; Semiconductor device . 
field engineers capable of solving all your terminal problems ie 


Write for our Solistrand terminal and connector catalog 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through wholly-owned 


subsidiaries in: Canada « England « France « Holland + Japan 
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Ohio Semiconduct 
ors, Inc, 1035 W Third Ave, Columbus 
S. Ohio. 


Circle 23, Reader Service Card 


“Choose from this wide ranae of 


Sales Mgr. "Vacuum Pumps 


Here’s high performance...ina full line of 


GAST °.: COMPRESSORS 
and VACUUM PUMPS 


it 


When you t rina » * a 


Dixon Corp, Bristol, RI 
Circle 24, Reader Service € 


’ ] 
i g-in qd 


Photocell control switch 


fy 


f 
1 


GAST MANUFACTURING CORP., P 


SEE CATALOG IN SWEET'S PRODUCT DESIGN FILE & ASME 


f I nt ara 
Priced at § Berkelev/ Dynamics 
2831 7th St, Berkeley 2. Calif “Air may be your answer!” 
Circle 25, Reader Service Card 
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PRECISION 


FELT 
CUT 
PARTS 


delivered fast... 
from nation-wide facilities 








Special Service Offers 
“‘One Source” Responsibility 
And Improved Economy 


W \ 
! ¢ \ 
Felt ¢ 
\ 
With A 
Write t | 
P — 
Fe ‘ 
vocal Ar I ( 
()! 
R An I ( 
juipped stafl f 
the Felt Indust 
el tor ‘ \“ kK 
=| 
American Felt 


a 
“Kay 


General Offices and Engineering 
nd Research Laboratories 

78 Glenville Road 

Glenville, Conn 
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MATERIALS 
PROCESSES 











12-position switch 


f t Avion Diy 
ACF Industries, Inc ll Park Pl, Pa 


nus NJ 


| Beryllium oxide shapes . 


Reading 


rcle 27, Reader Service 


Pe nna 


| Beryllium Corp 











Electromagnetic counter .. . 


1 tid 


48 CIRCLE 81 READER SERVICE CARD 





design 
engineers! 
CONSIDER 


PORCELAIN 
ENAMEL 


Porcelain Enamel today is 





nm many con- 
tain 


“WORLD'S 

MOST COMPLETE 

CERAMIC 
SUPPLIER” 





THE 
o. 


DEPT.6031- 


COMPANY 


— 
HOMMEL 





PITTSBURGH SO, PA. 


WEST COAST 4747 E. 49th STREET, LOS ANGELES 
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BODINE 
MOTORS are 
RELIABLE 


Bodine Electric Co., 2510 W. Bradley Pl., Chicago 


BODINE 


MOTORS 


- the power behind the leading products 
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Atomizing nozzles . . 


Schutte & Koerting, Cornwells precision pneumatic 


Heights 


Cold-cathode trigger tubes .. . 


SeTVICE 











steel jet engine component : ay 
° , 

brazed in three steps with @a ya wo” ;, 

no distortion or oxidation a» iW ~e 


by Wall Colmonoy.. . ! 


_ Specialists i in Furnace Brazing 


} l I he v4 ~ 
t ia heart 56 details of stainless iN 


hOB NY 


Intimex Corp 


S416 


Georgia 
we Sher Spring, Ma or High-Temperature Service 


Reade Service ( 





This jet engine diffuser casing 
typical of the aircraft and n ‘ 
parts being furnace brazed at Wall 
Colmonoy. As originators of Nicro 
br iZ Pre ret pr iZliit Wwe n ive 
unmatched background inthe nicke 
alloy brazing of stainless teel and 
superalloys. Our facilities also include 
vacuum furnaces for degassing and 
brazing titanium bearing alloys. O 
three plant ire ready and able to 


engineer and proces your con 
nents. Call or write today 


STAINLESS PROCESSING DIVISION 


WALL COLMONOY CORPORATION 
19345 John R Street + Detroit 3, Michigan 





PENNSYLVANIA: Bristol Pike, Morrisville, Pa., CALIFORNIA: 1565 Bluff Road, Montebello, Cal. 
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write for NEW 


a 


oF WN mole: 





of Kendall — 
Governaire 


Bucks County, Penna 


mowecd PRESSURE 
REGULATORS ior ee 


The facts you need on a complete range of % NPT...in suppl essures up to 
pneumatic pressure regulating valves and Fact-filled pages wel out the full story 
volume boosters. Here is your guide to a characteristics * pressure ranges, ratios * ap 
series of pilot-operated and direct acting plications — for 16 different models includ 
regulators—in pipe sizes from “% to ™% and ing motor operated and lever set type 


Write today for the new KENDALL- GOVERNAIRE catal 


INDUSTRIAL PRODUCTS BRANCH 





{ 
M Route 109,West Babylon, N. Y 
A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 
CBS-Hytron Advertising Turbo-Expanders and Compressors 
Parker St, Newburyport, Mass. SPECON Variable Speed Drives and Transmi on 
30, Reader Service Card Pneumatic Pressure Regulators 
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AIDS LUBRICATION 
UNIQUE STABILIZATION 
ALLOYS READILY 





«INDIUM 
CORPOF 


4 
e 1934 


PIONEERS 


tar 
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Zhan a nad. C Sinai 


pote ble, LRT cally 
operated. <\ource of 


HIGH or LOW 
Pressure STEAM 


HO™-SHOT- 
2a STEAM 
GENERATORS 


are available in 

all sizes—for 
every conceivable , 
purpose! 







Used by the 
leaders of industry 
throughout the 

world—Since 1917 


Send for Free Copy of 
10 page Data File! 


AUTOMATIC 


STEAM PRODUCTS CORP. 
50 
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PROCESSES . 








i Struthers 
Dunn, Inc, Pitman, NJ 
Reader Service ( 
Teflon O-rings 
f Chicago Gasket Cx 
1271 W North Ave, Chicago 
Rea Se 





220,000 psi locknuts 
| 
blastic Stop Nut Corp of America 2330 
Vauxhall Rd, Union, NJ 
33, Reader Service Card 


PRODUCT 





e 


It is essential that the guide bars on the Kidde 
Knitter move laterally, both smoothly and 
freely. Here is an example of how 


HEIM Zacbal 
ROD ENDS 


can be used as suspension hangers 


Assembly is simple, yet alignment of bars 
S pos 
T Uniba ngle ba ep t 
ee eee ee ting area so tha 
ap ] an be ca w t break 
age e operation and 
been - ad misalignment are 
© “— a fe w of th ) 
THE 
| HEIM 
COMPANY 


FAIRFIELD 


we 
¥ © CONNECTICUT 
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Men on the Move 


Now available 
in a new edition... 
with new figures. 


This popular booklet points up the 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear ... 65 
change titles ... 157 shift ... and 435 
stay put. These figures are based on 
average mailing address changes on a 
list of over a million paid subscribers 
to McGraw-Hill magazines. 


Write us for a free copy 


Company Promotion Department 


McGraw-Hill Publishing Co., Inc. 
330 West 42nd Street, 
New York 36, New York 
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INDEX TO NEW LITERATURE 
ADVERTISERS 


Energy for Man 
HANS THIRRING Published by Indiana 


versity Press, Bloomington, Ind 5 x 8 
y g 


409 pp. $6.95 


AMP. In , mills to Nuclear P 
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' ~ SEARCH FOR RELIABILITY 
PRODUCT ENGINEERING ' 
ADVERTISING SALES STAFF ! ' 


Atlanta 3 “V. HM it ++ 
H B 

Boston 16 “. A. @ j 
! k - ' | ! H 


Chicago 11 M x 4 < 


\ 


Cleveland 13 \ I 
Wescon-1958 


Denver 2 Jol W. 3 I | 


Mile High ¢ \ Western ] ty c ( 
Detroit 26 P. % I I 
Bid ANY + n \ , j \ | 
Los Angeles 17 ' or 
" ‘ ' 


wie ¢ : ' WORK CENTER SYSTEM 


New York 36 B. K. A J. 4 I 
t { Va } 
Philadelphia 3 D. ¢ x¢fY ins | \\ 
' I ‘ ! L we 
Pittsburgh 22 C4 0 Sp IR t () 
Hid \ 


St. Lovis 8 I “. | 0 \ i 


San Francisco 4 . c.W 
< D 
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INLAND TESTING LABORATORIES 


COOK TECHNOLOGICAL CENTER 
6401 OAKTON STREET, MORTON GROVE, ILL 


1482 STANLEY AVENUE, DAYTON, OHIO 
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1 2 3 4 5 6 7 8 9 10 
° SIGNIFICANT PARTS 
1 06920C«3Bs (aia SOOT 20 
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31 32 33 34 35 36 37 38 39 40 





or (personal) 
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51 52 53 54 55 56 57 58 59 60 
61 62 63 64 65 66 67 6869 70 
7 72 73 74 75 76 17 8 9 80 
81 82 83084 85 86 87 88 89 90 
For draftsmen of the future cst 
Pencil-pushers will SPECIAL DATA 
be obsolete in the ae 
drafting rooms of 
the future, predicts a ne egy “plc a s “— 
Parker Pen Co. Its 1D Digest Issue 
engineers envision a 
elf-propelled, — ele« EA re . 
tronically controlled N 
drafting instrument F 
that will ‘“‘automati- 
cally execute all man- i 
ner of geometric : 5 
forms . . . without 
error, mercly by set th; ae SESS E IAT ea 
ting the unit’s calibrated dials and buttons.” They've even given . 
the unit a name: Robo-draft; and provided the rendering displayed Circle key numb 
here to show how it might look. Other ideas, dreamed up by Parket more information / 
a solar-powered pen, and one that makes it own ink by converting ee 5 Be 
the nitrogen in the earth’s atmosphere ry 5 Ra ns panes Maen map Sara 5 eae oe 
These e KEY be 
| furs for milady? NEW LITERATURE 
\long about this time of year, many ladies get that “fur-away” 1 2 3 4 5 6 : ° ? a 
look in their eyes; and, eyeing a shrinking bank account, many men 
begin wondering if one of the new synthetic furs might not do just SIGNIFICANT PARTS 
is well—maybe better. After all, the new synthetic fibers are rot "WW 12 13 14 15 16 7 18 19 20 
; 21 22 23 24 25 26 27 28 29 30 


proof, mothproof, water-resistant, stain-resistant 31 32 33 34 35 36 37 38 39 40 





The answer is that the fibers used in “fur” coats—general 


acrylics like Orlon and Dynel—are all these things as they com 








from the supplier. But when fashioned into pelts, they begin to PRODUCTS Dp 
as Ww 51 52 53 54 55 56 57 58 59 60 
a as W 1 OOK- “ 
ct—as well as look—like fur 6) 62 63—iC64ti(‘iS“sté«iH“esi‘it«<~aTSt‘i«‘CS;C‘C;Ci‘CSD 70 
That is, make-believe mink will be no more washable than rea 71 2 73 74 75 76 77 78 9 80 
81 82 83 84 85 86 87 Bg 89 90 
mink, will probably spot if it gets wet, may become matted, an C3. OCA 
will need special compounds. ‘This is because the fibers must bi 
treated to resemble fur, and these treatments are not necessaril SPECIAL DATA 
“permanent.” (“Mink” must be given the striping that characte 
izes the natural pelt; “Persian Lamb,” the well-known fiber cur 
ar - _— ; Enter my 1-ye f PR 
and so on.) Too, the fibers may be held in a backing which itselt NEERING. | » shoe, MO wl 
is sensitive to moisture or other destructive forces nual Design Digest Issue 





On the other hand, the synthetic furs are mothproof, and th« 


price tags—about $2000 less than an “ordinary” mink, and co1 


parably lower than other furs—make them a pretty good buy Nome 
despite these limitations. Po 
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projector—microfilm combination for musicians, particularly 


ists and organists, so that their music could be projected on a 
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reen. Each page of music could be reproduced in a single micro 








Im frame, and a button or pedal would permit the musician to 









































ince or reverse the microfilm one frame at a time.—I]. S. RENNI 
Siri dadidemeteli eid hionblenintiianeeariiatien seichilesdhbniplaiainttiitiasbaasi ‘ 
oy 5a WELT oy Icy yam ; = 
— ; . aie es es p85 Shay : . preset gas pumps? More people call for 5 or 10 gallons or $2 
* ae ad . ‘ : : . ‘ . ° ; °° 14 7 ° 
‘ (ae tth of gas than say, “Fill ’er up.” The attendant could dial the 
rm On Reverse Side for Neen : . : ; 
: iantity of gas, start the pump and then wipe the windshield o1 
f ) Dat ee , ° : i I 
j -. Dev opment Data re : , , C 
ui ' Py OF ieck the oil, confident that the pump will stop automatically. Also, 
™. J 
Lt on . . f .: how about a waterproof, thiefproof cash register to be placed out 
cameo € Bao tt Ry he fj 3 .: . ‘ : 7 
— : t the pump. How many trips back and forth to the office registe1 
; before the attendant slows to a crawl and tempers start to rise? 
: . —R. Myrram 
4 wa 
Z w 0 a) : 
mm © BW Q ‘ 
xe ~ & # is 
= oO rr v - 
< -_ « ? 
om Oo 2 . 
Ww “4 Cc . 
Pe] ond © . 
~zA 2 5 
p> FD & Ce.) ‘ 
Ww ad ra - : . 
oO Ks fe) ow : , — ; 
: oO z = z> : 1 fuse with built-in heater coil? The main circuit would work 
_ . 
ys m o m : mally—blowing out when the current reaches the design maxi- 
: a m < ® “ ’ 5 > 
< @F = x cw : mum—but the fuse could also be blown by a much lower current 
rm v “< - 
: ke) : nr ; 
m0 2 = @ ‘ applied to the heater coil. Thus it would operate like a one-shot 
o . ° 
™ i. : relay. Often in transistorized equipment, component failure requires 
7 = : ; 
® :™ - iutdown, but bulky relays or extra amplifiers are needed to sense 
a _- : low currents M. Kunz 
v > : 
w) - = : 
e : : ae 
: ‘ automatic phone-dialing device for re-dialing busy numbers. 
“4 . 
: Set to re-dial at regular intervals, a buzzer would sound to notify 
° the caller when the line is free. R. Scor1 
Z . 
a : 
x 4 ’ 
<« = & 
oa ' Have you a pet project but neither the time nor inclination to do the neces 
'~ ZA . ary R & D? Product Engineering will welcome (and pay $10 each for) similar 
; > : leas based on known scientific principles but lacking an inspired manufacturer 
= : 
<< ® 
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NOW CUSTOM-COATED FINISHES 
s FOR BETTER FORMABILITY 


in Bridgeport Pre-Painted Aluminum Strip! 


Bridgeport Pre-Painted Aluminum Strip not only insures an almost unlimited 
choice of colors, but prov ides a selection of five distinct types of finishes. Each finish ofter 
vutstanding advantage or combination of advantages, such as unmatched for hil 


mani itu 
naximum exterior durability, eye-catching beauty and depth of color 


v1 
unusually attractive metallic appearance 





Bridgeport Pre-Painted Aluminum Strip actually reduces 
overall costs by eliminating painting, as well as the need | 


equipping and maintaining a finishing department. 


1 


GENERAL PURPOSE ENAMELED ALUMINUM STRIP 


HI-FORM ENAMELED ALUMINUM STRIP 


nd 


HI-FORM INTERIOR METALLIC FINISH ALUMINUM STRIP 


= 
Sf! 
. 





oo _ * 
ASK YOUR BRIDGEPORT SALESMAN FOR . . _ af BRIDGEPORT 
MORE INFORMATION AND SAMPLES! 


ALUMINUM STRIP 

He will gladly obtain our factory recommendations showing how also available in 
e existing products or adapt thi ter PLAIN and 

MILL FINISHES 





suave moneys on present producti i pros 
: , ' 
to new uses with imagination and iximum resulting sales appe 


«<y" BRIDGEPORT ALUMINUM 


HUNTER DOUGLAS ALUMINUM DIVISION 


Riverside, California « Telephone OVeriand 3-3030 


Bridgeport Brass Company, Sales Offices in Principal Cities 


























K let the engine 
be your guide 


l‘o give your product easy starting, more 
dependable power regardles of weather 


or hard usage — specify 4-CYCLE Briggs 

& Stratton gasoline engine wide 

choice of models to 9 hp. They're No. 1 
throughout the vorld! Let Briggs 


& Stratton’s Consulting Engineering 

Service help you meet your power needs 
BRIGGS & STRATTON CORP 
Milwaukee 1, Wisconsin 








Find Us Fost 


And for your 
in The 








customer s convenience 





Yellow Pages 


authorized Briggs & Stratton engine 
A@. service is never further away than his phone 








